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ALLIANCE 


TENNA-ROTOR 


Lowest prices in the industry —Now you can sell famous Alliance 
Tenna-Rotors easier . . . step up your volume and profits! New, low prices 
will melt sales resistance. 


Quality and style go up... prices down—And there's an improve- 
ment in Alliance Tenna-Rotor quality that makes the new, reduced prices an 
even better bargaint Technical improvements are built into Alliance products 
—users get the benefits of research and progress ... and at lower prices. 


Mass production methods — More than 1,500,000 Alliance Tenna- 
Rotors are now in use, and the demand keeps climbing. That's why Alliance 
Manufacturing Co. has stepped up its production—and the economies made 
are passed along in these sharp price reductions. 


Advertising— Alliance Tenna-Rotors are sold most because they are seen 
most. The vigorous, aggressive 
advertising program 9n Alliance 
Tenna -Rotors carries the story 
to your customers via TV*, mag- 
azines and newspapers. Alliance 


Now! Tenna-Rotors are pre-sold to 
make bigger profits for you. 
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Learn to Service TV Sets- 
any make or model-Quickly 
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17” Picture Tube, Components 
for a TV Receiver, Scope, 
Signal Generator, HF Probe— 
all included in introductory 
price under $200-Easy Terms 


If you want to “oe <¢ in TV servicing, you 
will act quic ckly Ti find out what you get, 
aa yu Re tice, what you learn and how 
NR sin uurse in Professional Television 
Servicing w ill help you advance through 
better technical knowledge and training. See 
pictures of equipment supplied, read what 
you practice in book offered FREE to am- 
bitious men with some knowledge of Radio 
or TN) fundamentals. Find out about this 
ALL PRACTICE Professional TV Servicing 
Course now. 
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New ALL PRACTICE Method 
trains you at home to become 
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You learn the time saving techniques, 
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ON THE COVER 

Color TV as new to many 
engineers as to service tech 
nicians. The cover photograph 
shows a classroom in the Allen 
B. Du Mont Laboratories, where 
are instructed by 
advanced col- 
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Color original courtesy Allen 
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National Schools brings you a new dimension in training 
for TELEVISION-RADIO-ELECTRONICS 


fessional Multitester... 


YOU CAN LEARN BY HOME STUDY, IF — 
—you are ambitious to increase your earning power. 
—you want to broaden your knowledge and skill. 
~—you choose the school with the most complete training 

and service. 

50 Years of Successful Training 

National Schools has been training men for success since 1905 
Our graduates are located around the globe, in good-paying job 
in servicing, installation and manufacturing in public and 
private industry, or in their own businesses. All this experience 
and background are your assurance of success 
What This New Dimension in Home Study Means to You 
As a National Schools student, with Skop Method Home Training 
you master all phases of the industry —TV, Radio, Electronics 
theory and practice. You learn HOW and WHY, in one complete 
course at one low tuition 
3ecause National Schools’ world headquarters are in Los Angele 

“capital city’’ of TV-Radio-Electronics—our staff is in close 
touch with industry. Our lessons and manuals are constantly 
revised to keep you up-to-the-minute on latest developments. We 
show you how to make spare time earnings as you learn, and we 
give you free placement assistance upon graduation. National 
Schools is approved for G. I. Training. Both Resident and Home 
Study courses are offered. If you are of draft age, our training 
helps you achieve specialized ratings and higher pay grades 
This new dimension enables us to train you as you should be 
trained at home, regardless of your age or previous education 

Your Course Includes Valuable Units 

We send you important equipment, including a commercial, pro- 
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plus parts to build Receiver 
Signal Generator, Continuity Checker 
Wave and Standard Broadcast Superhet Receiver 
Mail Coupon for Complete Information 
Get these two free books about this new 
dimension in Home Training. A compre 
hensive, illustrated fact-book and a 
sample National Schools lesson. No 
obligation, so mail coupon today 
NATIONAL SCHOOLS 
TECHNICAL TRADE TRAINING SINCE 1905 
Los Angeles 37, Calif. « Chicago: 323 W. Polk St 
In Canada: 811 W. Hastings St., Vancouver, B.C 


MAIL NOW TO OFFICE NEAREST you! 
(mail in envelope or paste on postal card) 
NATIONAL SCHOOLS, Dept. RG-104 


4000 S. FIGUEROA STREET 323 W. POLK STREET 
LOS ANGELES 37, CALIF., CHICAGO 7, ILL. 
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FIRST COLOR TV DX pickup may 
have taken place on July 11 when the 
color bar pattern of KPRC-TV, Hous- 
ton, was received by R. K. Lockhart in 
Moorestown, N. J. The signal was 
picked up for about 19 minutes shortly 
after noon, on an RCA C-100 color re- 
ceiver. Lockhart reported the 
quality good. 


color 


EDUCATIONAL TELEVISION is 
continuing to grow as shown by the 
announcement that the fourth and fifth 
stations have qualified for grants under 
the Emerson Radio and Phonograph 
Corporation plan to give $10,000 to each 
of the first 10 educational stations. 

In presenting checks to stations 
KQED, San Francisco, and WHA-TV, 
Madison, Wis., Benjamin Abrams, pres- 
ident of Emerson, said, “This is a tre- 
mendous step forward but it has been 
made possible only by the combined 
support of civie and educational lead- 
ers and the general public in each of the 
five areas.” 


PHILCO COLOR TV TUBE may 
soon make its appearance. Although 
Philco has already delivered some tube 
manufacturing equipment to its licen- 
sees, it admits “a lot of invention is still 
needed.” Complex receiver circuitry ap- 
pears to be the main stumbling block. 
The tube will be of single-gun con- 
struction with a 250-square-inch picture 
area on a 21-inch rectangular tube. It 
will use the same glass bulb as present- 
day monochrome tubes. The phosphors 
are applied to the face photographically. 


U.H.F. SATELLITES will come into 
being as a result of an FCC ruling. 
These stations will rebroadcast pro- 
grams from a master station at differ- 
ent frequencies. The FCC action was 
taken to help further u.h.f. development. 

Under the ruling, a v.h.f. or u.h-f. 


v 


station may have its owned-and-oper- 
ated u.h.f. satellites in near-by 
carrying exactly the same programs a 
the master station. In all other respect 
the satellites will have to meet FCC 
rules for TV stations. 

Experimenting with eq 
able for such applications, RCA has re- 
cently completed field tests on a u.h-f. 
TV booster system in cooperation with 
station WJTV, channel 25, Jackson, 
Miss. The tests explored possibility 
of extending u.h.f. TV service into areas 
blacked out by geographic conditions 

The booster system consist 
power auxiliary transmitter (power 
may have to be increased to meet the 
FCC rules as proposed at present), a 
highly directional receiving array, and 
amplifying equipment The 
equipment receives the original signal 
from the station’s main 
amplifies it, and then broadcasts the 
amplified signal throughout the 
area where signals from the 
tion are weak. 

(Continued on page 10) 


area 


iipment suit- 


of a low- 


booster 
transmitter, 


local 
main sta- 


Receiving antenna for booster system. 


Transmitting antenna for booster system. 
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Prepare Now. ..in spare time at Home ... for a New, 
PROFITABLE, iyrepesTIne FUTIRE 


(le, TELEVISION 


q RADIO ~ ELECTRONICS 


RADIO CHIEF OF ILE DE FRANCE 
FRENCH LUXURY LINER PRAISES D. T. |. 
Radio Chief—Jean Desmas Says: 


“Your Training Organization in Chicago 
is known not only throughout Europe, 
but also in many parts of the world as 
one of America's finest Television, Radio 
and Electronics training centers.” 


a -_ 


Mi ES onl teria 


— Se SN «a de 


W. C. DeVRY teiis oF 


BIG OPPORTUNITY 
AWAITING MEN 17-45 





ae US aa 
Prepare At Home Or In Our Chicago Laboratory! 


Urges them to send for facts today 


“Many D.T.I. graduotes ore earning recl money 
in TV Stations... A.M. and F.M. Rodio Stations 
. Television Manufacturing Plants... Research 
Laboratories ... Police, Train and Cor Radio... 
Aviation Radio . . . Industrial Electronics . . . Sound 
Motion Pictures Electronic. Musicol Instrument 
Plants...the Hearing Aid Industry... and in 
many other branches of this greot ond growing 
opportunity field. 
“Mail coupon today for the lotest focts about 
these many wonderfully inferesting opportunities 
facing you... and HOW you moy now get the 
same remarkable training—ond subsequent 
EMPLOYMENT SERVICE—thot hove clready en- 
abled so many men to get started in a good job 
or their own profitable business. There's NOTHING 
ELSE LIKE IT!" 


LAUD D. T. I.’s 
“HOME MOVIES 
IN CONGRESS 


D.T.I.'s remarkable home 
. training benefit of visual 
training MOVIES has been 
proised from the floor of 





See for yourself how readily you may prepare at home, or in our modern Chicago 
laboratories, for a good job or business of your own in one of America's most promis- 
ing, fast-growing fields—TELEVISION-RADIO-ELECTRONICS., 

if you train at home you get (1) the use of a 16-mm. movie projector and 16 reels 
of animated movies to help you learn important points faster . . . easier, (2) mod- 
ern, well illustrated lessons and (3) sixteen shipments of electronic parts enabling 
you to get valuable practical experience from over 300 projects—including building 
and keeping the electronic equipment shown below. And upon completing training, 
you have the optional privilege of building and keeping a big 21 INCH TV Set. (D.T.1. 
offers another home training in Television-Radio-Electronics, but without the TV set.) 
Get the full story. Mail coupon today! 


HOME MOVIES 


the House of Representatives in Washington, D. C. and’ 


\ MILITARY 
SERVICE! 


recorded in The Congressional Record. 

“One of America's 

Foremost Television 
Training 


™DsVRY TECHNICAL INSTITUTE 
~— BELMONT AVE., CHICAGO 41, ILL. Dept. 


Centers" RE-10K 


If subject to military service, the 
information we have for you 
should prove very helpful. 


' 
1 would like your valuable information-packed publication showing 
Mail coupon today. 


how | may get started toward @ good job or my own business in 
Television-Radio-Electronics. 
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Better Contrast! * ARE PAC KED 


Longer Life! 


Availability! WITH PROFITS! 


ng 


Make old sets like new... have more satisfied customers! 


Interested in new sales records? You'll be heading in that 
direction when you replace old picture tubes with new Sylvania 
Aluminized Tubes. 

Sylvania Aluminized Picture Tubes give terrific performance. 
They make old sets better and brighter than new by providing whiter 
whites—blacker blacks . . . a 6-times better picture contrast. 

Sylvania Aluminized Picture Tubes are now available in most 
sizes for all popular TV sets. In other words, with Sylvania 
Aluminized Picture Tubes, you give your customers the best possible 
buy and the best possible service, including a full one-year warranty. 


Remember, millions of set owners see and hear about Sylvania 
Picture Tubes on the nation-wide weekly television show 
“Beat The Clock.” They know that they are famous for quality 
and dependability. For full details about aluminized tube 
replacement, write for Sylvania’s “Aluminized Picture Tube 
Replacement Guide.” Address: Dept. 4R-3810, Sylvania NOW! 


SYL 


Sylvania Electric Products Inc. 1740 Broadway, New York 19, N. Y. 








In Canada: Sylvania Electric (Canada) Ltd. 
University Tower Building, St. Catherine Street, Montreal, P. Q. 
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WELco 


SABRE 


with 
look at these outstanding 





model 100 
Miracle Phase* 


introduces a New Look 
in all channel antenna 


®@ Compact size—makes it easy 
to handle—to stock—and 
safe to install 

@ A sturdy streamlined design 
that will stand up under ex- 
treme weather and icing con- 
ditions 

®@ Completely pre-assembled — 
with fold out construction 

@Sealed element ends climi- 
nate wind noise 


sales features 


® Uniform low band coverage 
(2-6) and excellent high 
band gain (7-13) 

® High front to back ratio cuts 
co-channel interference 

®@ Sharp directivi 
linear 
black a 
reception 

@ 300 ohm match 


and ultra 
or excellent 
white and color 


design 


ORDINARY ANTENNA SABRE 100 


@ Ideal with rotor either singly @ Only the Welco Sabre has 
or stacked Miracle Phase* 

One Antenna that fills your VHF needs close in — to extreme 

fringe and UHF 


Miracle Phase 


Miracle Phase effectively isolates the undesirable interaction and 
loading of Phased elementsAs used with a bi-philler broadening 
and phase inverting element, it allows the low band dipole to 
function with proper gain and pattern response in the high band. 
This unique coupling of working elements makes it possible to 
feed the received si to the set so satisfactorily that the need 
for many additional elements is eliminated — greatly reducing 
the physical size of high gain antennas — thus allowing one an- 
tenna to fill many requirements — and become the first choice 
of servicemen. 


Compare Sabre 100 performance, 
size and price with other antennas 


The Welco SABRE cannot be compared with 
any other antenna design—because electrically it 
works different—physically it appears different. 
The SABRE is compact, streamlined and its new 
phasing system gives it added distinction. All this 
at a price that will amaze the most discriminating 
people, thus making the SABRE a tremendous 
sales getter. 


THERE’S A SABRE MODEL FOR EVERY 
AREA FOR TODAY'S NEEDS AS WELL AS 
TOMORROW'S! 





watch the Sabre create a new standard 


WELCO MFG. Co. 


225 S. Third Street 
P.O. Box 110 


in antenna design and appearance 





Burlington, lowa 
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TUNG-SOL 


TECHNICAL DATA 
PAYS OFF IN SERVICE! 


NEW! 1954 Edition! T-70 200 pages of data on 


CR tubes, receiving and special tubes, dial lamps 


for 1100 tube types 


Here's the most practical set of tube ref- 
erence books in the industry—all the in- 


X-RAY HAZARD was laid 
using recently developed 
color tubes by ar 
Chromatic Labs, 
Lawrence tube. He tate: 
necessary for the 


}-gun 


produe ) 


voltage 
substantial 
enough to 


produces amount 
radiation 
able physical damage to vir 
blocked by expensive shield 
In reply, Kenneth | 
neering manager of Du 
division, said the prob! 
radiation had been 
time. He said 
standard 
hour as the 


Call 


tube 
unde 
some 
adopted a 
roentgens per 
for radiation from a 
Hoagland said any tube 
under 16 kv is definitely hay 
that amount, shielding ma required 
to bring radiation down to ow the 
safe figure. He added that th: 
ure was an ultra-conservat 
that tubes been 
laboratory 35 kv 
ing damaging radiation. 
Charles F. Stromeyer, p) 
CBS-Hytron, admitted that 
are given off at 25 kv, but sai 
absorbed in the face plate of 
Colortron. 


EIGHT NEW TV STATIONS have 
gone on the air since ou 
These are: 
WGTH-TYV 
WTHI-TV 
WPBN-TV 
WTVD 

WGR-TV 
KXJB-TV 
WACH-TV 


catnode 
ating 


(over 


have 
up to 


ope rated 


withe 


ast pol 


Hartford, Conr 
Terre Haute, Ind 
Traverse City, Mi 
Durham, N.C 
suffalo, N.Y. 
Valley City, N.D 
Newport News-Nor! 
Va. 
WMBV-TV Marinette, Wi 
Five stations have gone off 
WKAB-TV_ Mobile, Ala. 
KBID-TV Fresno, Calif. 
WCOC-TV Meridian, Miss 
KSTM-T\ Louis, Mo 
WCHA-TV Chambersburg, Pa 16 


THE AUDIO FAIR, held 
tion with the annual convention of the 
Audio Engineering Society, wil] be held 
at the Hotel New Yorker, New York 
City, October 14 to 17. 
RADIO-ELECTRONICS will occupy Room 
716 at the exhibit. Mr. Joseph Mar- 
shall of “Golden Ear” fame will ap- 
pear at the RADIO-ELECTRONICS booth 
to meet his audio friends and demon- 
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stration when milit 
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Army office: 
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Eight remote TV cam 
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L-2 Army plane 

landing craft 


demon 


public 
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telecast 
network in 
maneuvers 


tactical 


tion” by top 
circuit 


exercis¢ 


mand 
in an 
assault 
tions covered various p! 
tions, including an amphibiou 
The maneuvers televised 
showed the destruction of 
boxes, questioning of 
distinguished by 
and other battle occu 
Viewing the scene, 
of RCA said that further dev 
may make it possible for milita 
manders sitting in the Penta 
watch actual battle oversea 


QUARTER CENTURY WIRELESS 

Association will hold its 1954 \ 

meeting on October 29 at 

Belmont Plaza, New York Cit 

on single-sideband transmi 

be given by Don Norgaad, 

research engineer for 
Organized in 1947 

ship among ham operators, the 

now has an active hip of 

than 700. Full membershi; op 

amateurs who have held licenss 

25 years or longer. Office: 

DiBlasi, W2FX, president; Georg: 

Droste, W2IN, vice- 

Talley, W2PF, treasurer, 

Barber, W2ZM, secretary 


ATOM DEFENSE IS PERILED ') 
illegal diathermy, industrial heating 
and electronic equipment. The FCC 1 
ports this equipment interfer 
the effectiveness of the airplane 
ing system because it di 
circuits in the radar network 
The illegal equipment is | 
» largely in the hands of 
heshenaainen unaware of the radi: 
situation. Nevertheless it 
vide an ideal weapon for 
tempting to disrupt military con 
cations or guide enemy plane 


‘enem\ 
“enemy” pri 
their blue 


rrence 


General 


scene 


General 


to fost 


membe} 


are Jol 


president David 
and Ralph G 


srupt 


doctor 


woul 
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It also provides a virtually foolproof 
method of transmitting subversive in 
formation to enemies 


signals based on the 


through 
time of day the 


formation you need for everyday jobs! 
They're easy to read—easy to use (always 
lie flat when open). You'll get work done 
faster with Tung-Sol Technical Data 
Books. Ask yourtube supplier about them. 


TUNG-SOL ELECTRIC INC., Newark 4, N. J. 
Sales Offices: Adanta, Chicago, Columbus, Culver 
City (Los Angeles), Dallas, Denver, Detroit, 
Newark, Seattle 


TUNG-SOL 


TECHNICAL DATA 


Tung-Sol makes All-Glass Sealed Beam Lamps, 
Miniature Lamps, Signal Flashers, Picture Tubes, 
Radio, TV and Special Purpose Electron Tubes 
and Semiconductor Products 


strate some of his recent equipment. 


RADIO WEATHER FORECAST »'e- 
dicts unusually good transmission con- 
ditions for the balance of 1954. This 
report was made by John H. Nelson, 
radio-wave analyst of RCA Communica- 
tions. He bases his forecasts of trouble- 
magnetic storms on the position of 
the planets in relationship 


machine goes into operation and the 
length of time it is kept on 

The situation has become so 
that William L. Kiser of the 
New York office warned: “The con 
mission does not intend to 
on an education campaign to 
use of these illegal machines 
each to every means at its 
other and the sun, and identify and eliminate the 
accuracy for the first 6 equipment which does not com 
year , its rules.” 

While radio disturbances si: 92 in Mies 
have been attributed largely to sun- one of these machines 
Spots, Nelson said none of his forecasts around the world. It might be 
this year were from solar tions. for enemy guided missiles to 


COMBAT TV was given its first truly — on these illegal machines. 
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RADIO-ELECTRONICS 





Add Technical Training 
To Your Practical Experience - 


GET YOUR FCC LIENS; 


IN A HORRY / 


Then use our Amazingly Effective 
JOB-FINDING SERVICE 


Money-Making 


FCC 


1 
Commerci@ 
Radio Operator 


LICENSE 


Information 





@TELLS HOW- 


WE GUARANTEE 


TO TRAIN AND COACH YOU 
AT HOME IN 
SPARE TIME UNTIL YOU GET 


YOUR FCC LICENSE 


If you have had any practical experience— 
Amateur, Army, Navy, radio repair, or 
experimenting. 


@ 7ELLS HOW- 
Employers make JOB OFFERS Like These 
to Our Graduates Every Month 


Letter from rat wnally-known Airline We would al 
the following additional a ement in your bulletin-Want 
Communications Salary $¢ 6 per month.” 

Letter 
training of 
and other 
These are just a few samples-of the job offers that come to our office periodically. Some 
licensed radioman filled each of these jobs . . . it might have been you! 


HERE’S PROOF FCC LICENSES ARE OFTEN 
SECURED IN A FEW HOURS OF STUDY With 
OUR Coaching AT HOME in vcenay Time. 


License ! 
2nd Pho 





Here Is Your 
GUARANTEE 


if you fail to pass your 
Commercial License exam 
after completing our 
course, we guarantee to 
continue your training 
without additional cost of 
any kind until you sue- 
cessfully obtain your 
Commercial license, pro- 
vided you first sit for this 
examination within 90 
days after completing 
your course. 











o~~ad 


so appreciate if you would place 
ed-Superintendent of 


turer, “We need men with electronie 
perform operational check-out of radar 
amounting to $329.33 per month 


from nationally-known airplane manufac 
experience in radar maintenance t 
tronics systems tarting salary 


Lessone 
16 


20 
38 
3a 
--23 


Name and Address 
Lee Wo ety 


ire 
ci fo rd & ‘Vout ist Phon 


ist Phon 


5s Sot “een " Savi is ist Pho 
t elt, Leba 
Albert 3 hoet! Pho 


110 We 1ith St., Escondido, Calif a 


oof, ane 


Carl E. Smith, E.E., 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
DESK RE-69, 4900 Euclid Bldg., Cleveland 3, Ohio 


Consulting Engineer, President 


OCTOBER, 1954 


@7ELLS HOW- 


Our Amazingly Effective 


JOB-FINDING SERVICE 
Helps CIRE Students Get Better Jobs 


Here are a few recent examples of Job-Finding results: 


GETS CIVIL SERVICE 8 
“Thanks to your course I obtained my 2nd phone ti ! 
Service at Great Lakes Naval Training Statio nas an Ei gineering ‘ 
Kenneth R. Lei Fair Oaks, M ) M y. Il 
GETS STATE POLICE JOB 
ticket (tha ‘ iving 
1 am now Chief Radio © r t 


yed by Civil 


same I 
the Kentucky 


“Tl have obtained my Ist class 
have held good jobs at all time 
State Police.” 
Edwin PP. He 
GETS ae Nag 208 
“I wish to thank your Baw Finding Service ir i r me the 
of transmitter operator here at WCAE, tr Pitta! 
Walter Koschik 1442 R ige A N. Bra 
GETS AIRLINES JOB 
to your Job-Finding & I 


ndon, Ky 
positioa 


idock, Pa, 





“Due 

offers from a ¢ cour 

Capital Airlines in Chieag 4 
Harry Clare, 4 


Your FCC Ticket ist 
electronic field as 


getting many 
ken a job with 


Ti 


cag 


ost employers in the 
technical ability 


aT 442020 





ecognized by 
proof of you 

















Ip MAIL COUPON NOW 


IBB RRR RRR RRR ERR 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-69 ) Euclid Bidg.. Cleveland 

Address t 


£4 
7 Ohie 
Desk N t avoid delay 


I want to know how I can get my FCC the 
Send me your FREE booklet How to I 
t (doe t f 4 


ib | 

m NAME 
@ AppReEss 
> ciTy, 


ZONE 


11 





“NEW 17’ 90° DEFLECTION 
PICTURE TUBE 


Raytheon leads the way to smaller, light weight, more compact, tele- 
vision receivers with the amazing new 17AVP4 monochrome picture 
tube. It is 3% inches shorter in overall length and approximately 4 
pounds lighter than present 17 inch tubes. The type 17AVP4 incor- 
porates a new 90° deflection angle bulb, a 1 inch shorter neck length 
and achieves maximum compactness with conventional viewing area. 
The 17AVP4 has electrostatic focus, magnetic deflection and features 
the same crisp, clean picture that makes all Raytheon Picture Tubes 
outstanding for quality. 





This important new Raytheon tube, developed and produced at 
Raytheon's new modern picture tube plant at Quincy, Massachusetts is 
one more reason why you can standardize on Raytheon Picture Tubes 
with complete confidence that you are giving your customers the very 
latest and best. 


Remember, Raytheon Picture Tubes are Right for Sight, Right for You, and 
always New. Buy them through your nearest Raytheon Tube Distributor. 


RAYTHEON MANUFACTURING COMPANY 


— RAYTHEON MAKES ALL THESE: 


RADIO-ELECTRONICS 





Hiow I foxed 
the Navy 


by Arthur Godfrey 


@eeaseevoeeecoeoeeeeeeee0eeeeeeeeeeeeee 


@eeesoeetseeoeeseeeed 


The Navy almost scuttled me. I shudder to 
think of it. My crazy career could have ended 
right there. 


To be scuttled by the Navy you've either 
got to do something wrong or neglect to do 
something right. They’ve got you both ways. 
For my part, I neglected to finish high school. 


Ordinarily, a man can get along without a 
high school diploma. Plenty of men have. But 
not in the Navy. At least not in the U. S. Navy 
Materiel School at Bellevue, D. C., back in 
1929. In those days a bluejacket had to have 
a mind like Einstein’s. And I didn’t. 


“Godfrey,” said the lieutenant a few days 
after I'd checked in, “either you learn mathe- 
matics and learn it fast or out you go. I'll give 
you six weeks.” This, I figured, was it. For a 
guy who had to take off his shoes to count 


GET EXPERT 9 EREE BOOKS 


GUIDANCE 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 2880-L, SCRANTON 9, PENNA. 


Without cost or obligation, send me “HOW to SUCCEED” and the opportunity booklet about the field BEFORE which | have marked X: 


above ten, it was an impossible assignment. 


I was ready to turn in my bell-bottoms. But 
an ad in a magazine stopped me. Here, it said, 
is your chance to get special training in almost 
any subject—mathematics included. I hopped 
on it. Within a week I was enrolled with the 
International Correspondence Schools studying 
algebra, geometry and trig for all I was worth. 


Came week-end liberty, I studied. Came a 
holiday, I studied. Came the end of the six 
weeks, I was top man in the class. Within 
six weeks I had mastered two years of high 
school math, thanks to the training I'd gotten, 


I.C.S. made the impossible —easy! 


Free, illustrated catalog on career that interests you. Also 36-page, pocket- 
size guide to advancement, “How to Succeed,”” Just mail the coupon! 


For Real Job Security —Get an I.C.S. Diploma! 


I.C.S., Scranton 9, Penna, 


Ics} 


( Partial list of 277 courses) 


ARCHITECTURE 
and BUILDING 
CONSTRUCTION 
} Air Conditioning —Refiig 
C) Architecture 
Building Contractor 
Building Maintenance 
) Carpenter and Mill Work 
] Estimating 
() Heating 
() Painting Contractor 
C) Plumbing 
() Reading Arch. Blueprints 
] Steamfitting 
ART 
—) Cartooning 
(1) Commercial Art 
C) Fashion Illustrating 
} Magazine Illustrating 
} Show Card and Sign Lettering 
) Sketching and Painting 
AUTOMOTIVE 
} Auto Body Rebuilding 
) Auto Elec. Technician 
C) Auto-Engine Tune Up 
() Automobile Mechanic 


Name 


AVIATION 

(€ Aeronautical Engineering Jr 

DC Aircraft & Engine Mechanic 
BUSINESS 

D Advertising 

© Bookkeeping and Accounting 

© Business Administration 

©) Business Correspondence 

C) Certified Public Accounting 

} Creative Salesmanship 

}) Federal Tax 

) Letter-writing Improvement 

} Managing Small Business 

) Office Management 

) Retail Business Management 

} Sales Management 

}) Stenographic-Secretarial 

_] Traffic Management 
CHEMISTRY 

0 Analytical Chemistry 

C) Chemical Engineering 

(1) Chem. Lab. Technician 

O) General Chemistry 

C) Natural Gas Prod & Trans 

DC Petroleum Engineering 

() Plastics 

LC) Pulp and Paper Making 


( 
[ 
( 
[ 
rf 
{ 
{ 


CIVIL, STRUCTURAL LEADERSHIP 
ENGINEERING © Foremanship 
CO) Civil Engineering C) Industrial Supervision ( 
() Construction Engineering C) Leadership and Organization 
() Highway Engineering 
() Reading Struct. Blueprints 
C) Sanitary Engineering 
O Structural Engineering 
© Surveying and Mapping 
DRAFTING 
} Aircraft Drafting 
} Architectural Drafting 


MECHANICAL 
AND SHOP 
OC Gas —Electric Welding 
C) Heat Treatment () Metallurgy | 
C) Industrial Engineering 
C) Industrial Instrumentation 
©) Industrial Supervision 
(_) Machine Design-Drafting 
C) Machine Shop Inspection 
() Machine Shop Practice 
©) Mechanical Engineering 
C) Structural Drafting © Quality Control 
ELECTRICAL (C) Reading Shop Blueprints 
O 
(J 
O 


r 
rf 
C) Electrical Drafting 

C) Mechanical Drafting 

C) Mine Surveying and Mapping 
© Ship Drafting 


OD Electrical Engineering Retrigeration 

© Electrical Maintenance Sheet Metal Worker 

CD Electrician () Contracting Tool Design () Toolmaking 

CO) Lineman RADIO, TELEVISION 
HIGH SCHOOL D Electronics 

2 Commercial () Practical Radio—TV Eng'r'ng 

C1) Good English (.) Radio and TV Servicing 

C) High Schoo! Subjects C) Radio Operating 

() Mathematics (J Television—Technician 


Age Home Address__E EEE 





Occupation 





es 


Working Hours 


Canadian residents send coupon to International Correspondence Schoo 
. . Special tuition rates to members of the US 


- Montreal, Canada 


C) Air Brakes 


} Diesel Locomotive 


©) Personnel-Labor Relations 


} Combustion 
) Diese! — Elec 


RAILROAD 
Car Inspector 


Locomotive Engineer 

Section Foreman 

STEAM AND 

DIESEL POWER 

Engineering 
Diesel Eng’s 

Electric Light and Power 

Stationary Firemar 

Stationary Steam 


TEXTILE 


Engineering 


] Carding and St 


nning 
Cotton, Rayon, Woolen Mig 
Finishing and Dyeing 

Loom Fixing 

Textile Desig g 

Textile Engrg Throwing 
Warping and Weaving 
MISCELLANEOUS 
Domestic Refrigeration 
Marine Engineering 

Ocean Navigat 

Shipfitting 

Short Story Writing 


) Telephony 


A.M.toP™M 


s, Canadian, Ltd, 
Armed Forces 
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\_ Electro-Lens 
Focusing*! 


Give your customers the most sparkling pictures 
they've ever hoped for . pictures with all the 
dramatic highlights and tones of a portrait photo- 
raph with the revolutionary new Winegard 
oll A TV Antenna! Restores vibrant life to the 
dull, blurred image of many old sets . . . brings out 
every last ounce of performance in the newest. 


For only the Interceptor has that amazing 
‘“‘Electro-Lens Focusing” . the patented 
design that pulls in all the signal . . . actually 
builds up its intensity . . . then focuses the 
amplified signal to the screen, much as an 


optical lens focuses and intensifies light rays. 


And—the Interceptor gives maximum rejection of 
side and back interference . . . vastly superior recep- 
tion in outlying areas. Particularly suited to color TV, 
designed to give performance unmatched by any 
other antenna on all VHF channels. Lightweight, 
compact, wind resistant. 

An obsolete antenna can make even the finest set 
unsatisfactory. So give your customers the best per- 
formance from any set, old or new . . . insure their 
utmost satisfaction. Write for complete information 
about the Winegard Interceptor Antenna today! 


*Patent Pending 


Interceptor 
ANTENNA 


with Exclusive Electro-Lens Focusing 


&) WINEGAR 


WINEGARD COMPANY, 3000 Scotten Boulevard, Burlington, lowa 
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120 V. A.C. 
60 CYCLE 
1.7 AMP. MAX. 


a 
MODEL #199 ‘- 


Qnly $495 @ 


RETAIL 


and it’s ideal for the work you do 7 


It's smaller, lighter—slips readily into tool kit or pocket. are new type steel nose LIFETIME TIPS—practically in- 
Gives AMPLE heat—fast. Cools quickly too. Has won- destructible in ordinary use. Built-in spotlight automat- 
derful balance. WEIGHS ONLY 11 LBS. Easier to use ically illuminates work. Cherry red plastic handle and 
accurately—less tiring. Its extra long narrow tips (re- case are heot and shock resistant. Gun is well made 
placeable) make it easy to reach tight spots. And they throughout —fully guaranteed. And that price! 


4) 567 HOURS 
WY CONTINUOUS OPERATION 


FOR HEAVY DUTY 
THERE’S THE FAMOUS 


(WEN) 250 WATT “QUICK-HOT” 


Ideal for many production jobs, main- 
tenance, repairs, intermittent soldering 
Delivers more heat so can solder heavier 
metals. With special tip cuts plastic tile. 
Fully guaranteed 


eee e0eeceeeseesees @ 


SUPER-POWER SANDER 
MODEL 4303 

Light (2% ibs.)—compact, handy. 120 

V. A.C. 60 cycle, 14,400 strokes P.M., 

straight line action. Kit is Sander, 12 

Sondpopers, 2 Polishing Cloths. 


SANDER-POLISHER 


MODEL #202 
For fine finishing. 120 V. A.C. 60 cycle 
straight line action; no scratches, reaches RETALS SY A405 
corners. Also polishes car, etc. j 3 93 OF 
only 


OTHER POCKET PORTABLES 
YOU'LL WANT 
TO OWN 





COMPLETE KIT 


WEN Bic SiT 


(Export sales, Scheel International, Inc., Chicago) 
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the 
BOOSTER 
with the 
@: WY e0))): 
CIRCUIT 


Turner: 
Model TV-2 


... for sharper reception! 


on any set—new or old! 


We'll give it to you straight. This 
booster costs a little more. [t's 
worth it! Who wants to watch 
Milton Berle through a blizzard 
of snow. The high-quality cas- 
code circuit in the Turner booster 
reduces noise and snow to a mini- 
mum. Produces an excellent pic- 
ture even in extreme fringe areas. 
Many servicemen say, “The 
Turner is the on/y booster that 
will help the new sets with cas- 
code tuners.” Install a Turner 
booster and you guarantee the 
best possible reception. 


THE 


—= 


eeceeeeeeeeeseeses 
The TURNER Company 

933 17th Street N.E., 

Cedar Rapids, lowa 


Gentlemen: Please send me com- 
plete information on the superior 
booster 


eoecccceseeesceve 


COMPANY 


@Beaeeaeeseaanananaee @ 


VENEZUELA TV 
Dear Editor: 

Having read your column in the July 
edition, I thought you might appreciate 
some facts concerning TV 
here in Caracas. 

Three TV _ stations currently 
operation: channel 4, Televisa, 
15 kw of radiated power; 
5, Televisora National; and channel 7, 
Radio Caracas-TV, which is in the 
changing to channel 2. | 
the radiated of 
and 7 is lower than that of channel 4. 

The scanning rate of all three 
mitters is in accord with the 
frequency of 50 cycles. Using a 625-line 

anning the horizontal sweep 
is slightly less than that used 
in United States. Most 
manufactured in the U.S 
with only slight readjustment of the 
tandard vertical and horizontal con- 
trols, with an occasional requiring 
of the horizontal-frequency 


conditions 
are in 
with 
about channel 
proc- 
ess of believe 
that power 
trans- 
power-line 
system, 
frequency 
tne receivers 


will function 


few 
resettiny 
coil. 

Some sets, particularly CBS-Colum- 
an additional resistor in the 

oscillator circuit to 
lock-in. With my 1949 Crosley, 
I just plugged in the adjusted the 
horizontal-frequency synchronized 
the vertical the front ad- 
that was all. 

I mention these facts 
States viewers will be 
receiver should 
from Caracas. 

WALTER C. 
Venezuela 


“NO NEW 
liter: 
page 6 of the 
your 
in electron tube 
describing a ceramic 
oped by Sylvania. 
In 1938 the German Telefunken G.m. 
b.H. developed and manufactured such 
tubes for use in German military equip- 
ment—especially for decimeter 


bia, require 
vertical 
proper 
set, 
and 
sweep with 
jJustment 


that 


SO any 
side 
catch 


resyne their 


a signal 


they 


HIEBER, JR. 


Caracas, 


THING” 
Dear Ei 
On 
inform 


August issue 


readers about “a 


you 
, 

manufacture,” 
type tube devel- 


parture 


to study German military manufactur- 
ing techniques and I got hold of a few 
dozen of these tubes in the Luftfahrt- 
forschungsinstitut at Oberpfaffenhofen 
near Munich, Bavaria. The mechanical 
form of these tubes was equivalent to 
the German “steel” tubes 
So, you “there is 
the sun.” 
IvAN I. 
V ice ~pre side nt, Metroniz, 
New London, Conn, 


“ 


see, nothing new 
under 
BEZUGLOFF, JR. 


Ine. 
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prepared to | 


new ce- | 


waves, | 
After the last war I had an opportunity | 


ANEW KIND OF BOOK 
FOR TV SERVICEMEN 


"Analyzing and 
Tracing TV 
Circuits" 


yYou’LL 

MASTER 
ANY TV 
CIRCUIT 


the book that gives you all 


the knowledge you need and 
shows you HOW TO APPLY IT 


for EXPERTS 
or 
BEGINNERS 


A BASIC 
BOOK 


Written by an authority who gives you 
all the facts about every TV circuit and 
then actually tells you how to apply the 
knowledge for everyday Service SUC 
CESS and PROFITS. 
out in simple, easy-to-understand 
guage the rules a technician must follow 
to become top-notch in his 
rules you need for assuré 
SUCCESS. It’s the one “ 
every Service Technician 


This book spells 


I 
ian 


work 
d Servi 


must” book 


CONTENTS: Chapt. 1: Things Y Should 
About Every Circuit. Chapt. 2: From the Gene 

the Specific. Chapt. 3: Differences Between 

matics and Actual Sets. Chapt. 4: Following the [ 
Power Lines of a Set. Chapt. 5: Where the Boost 8+ 
Fits In. Chapt. 6: The A. 3. C. System—From Begin 
ning to End. Chapt. 7: In and Around the Deflection 
Systems. Chapt. 8: First Things First. Chapt. 9: Whot 
To Do When You Meet an Unfamiliar TV Circuit 


Chapt. 10: Summary. 
$300 
CS ee 


168 PAGES, 81 x 11" 
ORDER JA-1. Only.... 


ORDER 
TODAY 


Order from your Parts Jobber today, or 
write to Howard W. Sams & Co., In 


2205 East 46th St., Indianapolis 5, Ind 


My (check) (money order) for $... 
enclosed. Send .. copylies) of “Analy 


& Tracing TV Circuits” (JA-1, $3.00) 


zing 
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free 


1955 2: ALLIE 


308-PAGE CATALOG 


Get ALLIED’s 1955 Catalog—308 pages packed 
with the world’s largest selection of quality 
electronic equipment at lowest, money-saving 
prices. Select from the latest in High Fidelity 
systems and components; custom T'V chassis, TV 
antennas and accessories; AM and FM receiving 
equipment; P.A. Systems and accessories; 
recorders and supplies; Amateur receivers, 
transmitters and station gear; specialized 
industrial electronic equipment; test instruments; 
builders’ kits; huge listings of parts, tubes, 

tools, books—the world’s most complete stocks of 
quality equipment. ALLIED gives you every 

buying advantage: fastest shipment, expert 
personal help, lowest prices, assured satisfaction. 
Get the big 1955 ALLIED Catalog. Keep it handy 
—save time and money on everything in 
Electronics. Send for your FREE copy today. 


Worlds Cangost: Stocke 


®@ All TV and Radio Parts 

@ All Electron Tube Types 

@ Test and Lab Instruments 

@ High Fidelity Equipment 

@ Custom TV Chassis 

@ AM, FM Receiving Equipment 
@ Recorders and Supplies 

@ P. A. Systems, Accessories 
@ Amateur Station Gear 

@ Builders’ Kits & Supplies 

@ Equipment for Industry 


ALLIED RADIO 


World’s Largest Electronic Supply House 


EASY-PAY TERMS HI-Fi SPECIALISTS 





Use ALLIED’s liberal Easy Pay- 
ment Plan only 10°) down, 
12 months to pay no carry- 
ing charges if you pay in 60 
days. Available on Hi-Fi and 
P. A. units, recorders, TV 
chassis, test instruments, 
Amateur gear, etc. 





To keep up with the latest and 
best in High Fidelity, look to 
ALLIED. Count on us for all 
the latest releases and largest 
stocks of Hi-Fi equipment. We 
specialize, too, in TV supply 

and are foremost in the field 
of Builders’ Kits. 


the only COMPLETE 
catalog for Everything 
TA ACCOM TT: 
Industrial Electronics 


Send for'the . 
leading Electronic 
Supply Guide 


ALLIED RADIO CORP., Dept. 2-K-4 
100 N. Western Ave., Chicago 80, Illinois 


Send FREE 308-Page 1955 ALLIED ¢ 


Name 


Address. . 


ultra-modern facilities for the FASTEST SERVICE IN ELECTROWIC SUPPLY City 


OCTOBER, 1954 














Yi 


, 


CHANNEL (jim 


MASTER'S R Ik 


eI important antenna 
de ment since the 
of the basic Yagi! 





The World's First 
Triple-Powered Yagi... 


Brilliant all-channel 
VHF performance — 





6.2 ex 
<i 


and really ready for COLOR! 








New spacing formula: Channel Master 

now established new, more efficient relationships 

between the Yagi’s parasitic elements (directors and 
reflecto s) - — far greater efficiency than a screen. 

The garrangement between these elements 
' i the fl efficiency and 


sheet 


Stacked 
RAINBOW 
model no. 
operating side by side, in perfect 
an entire antenna has been made to operate’ on 
high gain principle as the fabulous Tri-Pole. 
New “intermix’’ design: Combines — into one single 
antenna — two separate , independent sets of directors and 
reflectors, one for High Band, one for Low Band. 
Each parasitic system operates only on its own band. 
No compromise design. No interaction. No signal loss. 
PLUS Channel Master's original, super-gain TRI-POLE . . . 


LT 
the most wanted antenna in America. 


ye 


2 great models available: 


RAINBOW, Model No. 330— for —_— ss - 
SUPER RAINBOW, Model No. Sel a= fringe and super-fringe areas. — 


Heavier lines indicate elements opercting ont 
Full band width x if Low Band only High Band only 
highest gain — of any | ; 
all-channel antenna. i : torrent an 


Diagram illustrates independent 
operation of the RAINBOW’s High 
Band and Low Band parasitic ele- 


ments, Note unique new spacing Note that each High Band element is actually three separote elements, 
arrangement between elements. each insulated from the others, for triple-powered performance. 


Here’s how the RAINBOW out-performs the famous Champion. 


CHANNEL 5 C) 7 A 9 10 a 12 139 


1-Boy [+0 |+#2 [+3 2.5/+1 +.5 +.5)+1.5)+2.5)f 
| DB DB | 0B | 0B | DB OB | 08) DB DB || 

we 5) 42.5|+3.5|+3.5|+3 [+2 let.si+2 [43,544.51 

RAINBOW DB} DB| DB DB pe | 0B | DB; DB DB 


CHANNEL a J 10 W 12 3 






Stocked ° ° 3} 5) +.51+0 (+0 [+0 \+1 +1. 
Rainsow | 08 | DB DB) oe 08 | DB 


mee art cea MESCMTMCRCRTDCT ite. CHANNEL MASTER CORP 


naineow | ps | pe| ve De FLLENVILLE, N.Y. 
Cai EIE en os a os he amar phe . ney sal » THE WORLD'S LARGEST MANUFACTURER OF TY ANT! Was 















Let the Kay-Townes SUPER-KATY 
prove its superiority over 
ALL other TV antennas 


on the market today! 


Here’s why the famous 
KAY-TOWNES 


Sup WA TY 


wins in every case! 


















FAR REACHING Reception! 


New MOLDED, RIBBED 
INSULATOR for low water 
absorption! 

New RIGID Construction to 
withstand gale-force winds! 


EASY Installation! 

LESS DEPTH on mast! 

Best by Color-Test! 

Super Katy has been proved 


the best antenna for fine color 
reception by actual field tests. 


pe KEN ; 








AME ’ Every Super Katy installed 
AMERICA’S || MOST WANTED Every Super Katy inal 
TV || ANTENNA 


“THE BEST SET IS ONLY ASi| GOOD AS ITS ANTENNA’’ 


/ 





KAY-TOWNES 


The long reach, long profit antenna ANTENNA CO. 
“Fringe area’ dealer-servicemen in every part of ROME a ae Sa 


| the country are reporting outstanding sales and fd F, 
| service stories ...and, mounting TV consumer demand! 
| The new, revolutionary Super “KATYS" have now 
convincingly proved every quality and performance 
claim. attributed to them. 

j Kay-Townes' original SUPER KATY design... 


now amazingly improved... will out-perform any 


other competitive antenna on the market today, 


regardless of type or design principle! 








ence in radio to step into a 


Use your experi iob by studying A 


paying television | 


SPARE TIME. 


The fabulous television industry has seen many 

booms — in building of broadcasting stations, 

manufacture of black and white VHF sets, and 

| RF ge Dare sale of these sets to millions of families — but 
vision Training Asso. the biggest booms are yet to come. 

ees Sree See! teem my experience in the radio-television-elec- 

tronics field and my contacts in high places, | can 

tell you that past TV booms will look small compared to the booms 

that will come with construction of new VHF and UHF stations and 


perfection of low-cost color television sets. 


These developments are just around the corner. If YOU want to be 
in on the ground floor for the jobs that will be created, now is the 
time to do it. You can keep your present job and study one of my 
two NEW courses — FM and Television Technician Course — TV 
Cameraman and Studio Course. 


These Courses — especially prepared for home study — will train 
you for top-paying jobs in the ever-expanding radio-television- 
electronics industry. You'll be able to write your own ticket to get 
a better pay job or set up your own business. 


EXPERT FM-TV TECHNICAL TRAINING 


My FM-TV Technician Course lets you take full advantage of your previous experience 

— either civilian or Armed Forces. YOU CAN SAVE MONTHS OF TIME. My FM-TV 

Technician Course completes your training by providing a thorough background in 

Frequency Modulation and Television Theory and Practice 

You “Learn by Doing’’, working with parts and equipment | send you. Six large kits 

of FM and TV parts are given to you as part of the course. You build and keep a 

professional GIANT SCREEN TV RECEIVER complete with big picture tube {designed 

and engineered to take any size up to 21-inch) 

Upon completion of your training you may — if you desire — take two weeks of 

shop training at my associate resident school in New York City AT NO EXTRA COST! Super Het 


Radio Receiver 


PRACTICAL TV CAMERAMAN 
AND STUDIO COURSE 


My TV Cameraman and Studio Course is designed to train TV Studio Technicians 
and TY Camerar.en, urgently needed today by Television Broadcasting Stations 
throughout the nation 


New TV Stations are now musnrooming throughout the country. Men who can 
work as Audio Technicians, TV Cameramen, Microphone Boom Operators, Monitor 
Operators, Turntable Operators, Control Room Technicians can write their own tickets 


1 will train you for an exciting high pay job as the man behind the TV camera. Work with TV stars in 
TV studios or ‘‘on location’’ at remote pick-ups 


Available if you want it . . . one week of actual work with studio equipment & TV Cameras at my associate 
resident school in New York City. 


This course is a MUST for those who wish to increase their technical knowledge of television operations. 


My Radio-FM-Television Technician Course is especially prepared for men with no previous experience of 
training. | have trained hundreds of men for successful careers in radio-television-electronics. Many of them 
had only a grammar school education and no previous experience whatsoever in the field 


Two weeks of intensive shop practice at my associate resident school is also included with this Course. 


[adic Ef ulevision Fraining [] ssceiation 


Licensed by the State of New York @ Approved for Veteran Training 
OCTOBER, 1954 


higher 


T HOME in your 


ui 





oe << 
fully approved to train veterans 
u 


Bill Available only to 


My School 
27, 1950. ul 


under new Korean hg i 
er 

Veterans discharge? 9 

eligible, CHECK COUPON 


June 


FREE FCC COACHING COURSE 
Important for BETTER PAY JOBS requiring FCC License. You 
get this training AT HOME and AT NO EXTRA COST. Top 
TV jobs go to FCC-licensed technicians 


EARN while you LEARN 
Almost from the very start you can earn extra money 
while learning, repairing Radio-TV sets for friends and 
—— Many of my students earn up to $25 ao week 
..pay for their entire training from spare time earnings 


ye . Start their own profitable service business. 


Me 


CW Telephone fee 
Transmitter , 
RF Signe! Genereter 


¢ 2? 


Combination Voltmeter Public Address System 


Ammete: Ohmmeter 


YOU GET 
THESE FOUR 


MAIL THIS COUPON TODAY! 
NO SALESMAN WILL CALL! 
Mr leonard C tane, President Dept. #-10 


RADIO-TELEVISION TRAINING ASSOCIATION 
52 East 19th Street, New York 3 NY 


Deo: Mr Lone Mail me your WEW FREE BOOK FREE SAMPLE LESSON one 
FREE oids thet will chow me how | con mote 8 MONEY IW TELEVISION 6 
wndersiond | om under no obligation and “men @ 


ASE PRIN 
Nome___ 
Address 


City 


1 AM INTERESTED IN 
1 Redio FM-TV Technicion Course VETERANS? 
Check here [ 

Treining under MEW 
(© TV Comeramen & Studie Technician Couns «G1. Bill 


Se Bee e eS ae = =e 
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precise 
_ 
Says: 
® — ——— 
Ask ANY Engineer EXCLUSIVE PRECISE 82” OSCILLOSCOPE PRECISE 7” OSCILLOSCOPE 
j d #208K kit form $129.50 # 300K hit form $94.95 


# 308W » factory wired $229.50 2 300W factory wired $199.50 


“WHAT'S THE TOUGHEST ae * precise x precise x pre 
TEST OF ALL?” — >— 


YOUR test the way the equipment 


works in actual use under actual — 


conditions. PRECISE test equipment has 











EXCLUSIVE PRECISE VOLT REG VIVM™ NEW PRECISE VOLTAGE REG. POWER PPLY 
passed that test countless times every #9071K kit form $35.95 # 760% kit form $39.95 
#907 iW factory wired $49.95 #760W factory wired $59.95 


instrument fully proven. That is why YOU 


. a s 
and thousands like you have made PRECISE ~ proce * precise * Pe 


the fastest growing line of test instruments 
in America today! - 24 ee 


Remember, too, PRECISE uses no 


surplus. See the complete line of | 





PRECISE quality instruments at your 


jobber now—and save! ; 
NEW PRECISE Em & MUT COND TUBE TESTER NEW PRECISE 3° PORTABLE OSC 

rik kit form $69. #301" hit form 

lllw factory wired $139.95 #303W factory wired 


s@ * precise x precise x precise *x precise x prec 


a a 
ee 





LOWEST 
PRICED 








PRECISE RF -AF.TV & MARKER GENERATOR SE RF SIGNAL GENERATOR 
PRECISE RESISTANCE DECADE BOX #6 30K hit form $33.95 #610 kit form $23.95 NEW PRECISE VACUUM TUBE VOLTMETER 
468K eit form $18.95 BOIOKA pre assembled head $36.95 pre-assembied head $28.95 2909 hit form $25.98 
2 468W factory wed $24.95 g6j0w factory wired $53.95 factory wired $39.95 Fo09W factory wired $37.50 


* precise *« precise x precise x« precise *« precise x precise x 





LOWEST 
PRICED 


PRECISE AF PROBE 
#912 wired only $4.25 
T T 
PRECISE CAPACITY DECADE BOX ane > enter sy PRECISE UNIV. AF SINE. SQ & PULSE GEN PRECISE DELUXE VACUUM TUBE VOLTMETER 
a4 bit form $18.95 : 635K kit form $33.5 hil form $38 
#635 factory wired $52. +4 bo tied factory wired $57 oe 











} pte factory wired $24.95 


cise * precise * precise *« prec 


precise 
DEVELOPMENT COR 


OCEANSIDE, NEW YORK 


PRECISE NEW T1 TRANSISTOR KIT y 
PRECISE offers a simple and direct approach to 
the understanding of transistors The instruction 
Book covers the physics and practical applica 
trons in simple and non mathematical terms Two PRECISE HIGH VOLTAGE PR 
transistors. one germanium diode transformer #999 ....... wired only $6, : 
a oe SEND FOR NEWEST PRECISE CATALOG DEPT MB 1 
ss. ef are supplied 
Model Th hit onty $17.95 
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RADIO-ELECTRONICS 





Home Study Courses in 


TELEVISION SERVICING 





offered by 
RCA INSTITUTES 


Study Television Servicing—from the very source of the latest, up-to- 
the-minute TV and Color TV developments. Train under the direction 
of men who are experts in this field. Take advantage of this oppor- 
tunity to place yourself on the road to success in television. RCA 
Institutes, Inc. (A Service of Radio Corporation of America), 
thoroughly trains you in the “why” as well as the “how” 

of servicing television receivers. 


FIRST HOME STUDY COURSE 
IN COLOR TV SERVICING 


Now you can train yourself to take advantage of the big 
future in Color TV. RCA Institutes Home Study Course 
covers all phases of Color TV Servicing. It is a practical 
down-to-earth course in basic color theory as well as how-to- 
do-it servicing techniques. 

This color television course was planned and developed 
through the combined efforts of instructors of RCA Institutes, 
engineers of RCA Laboratories, and training specialists of 
RCA Service Company. You get the benefit of years of RCA 
research and development in color television. 


Because of its highly specialized nature, this course is 
offered only to those already experienced in radio-television 
servicing. Color TV Servicing will open the door to the big 
opportunity you’ve always hoped for. Find out how easy it 
is to cash in on Color TV. Mail coupon today. 


SEND FOR FREE BOOKLET 


Mall coupon in envelope or paste on 
postal card. Check course you are inter- 
ested in. We will send you a booklet thot 
gives you complete information. No soles- 
mon will call, 


Color 
Television 


3 
| 
RCA INSTITUTES, INC. 


& SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 


——WHOME STUDY COURSE IN 
BLACK-AND-WHITE TV SERVICING 


Thousands of men in the radio-electronics industry have 
successfully trained themselves as qualified specialists for a 
good job or a business of their own—servicing television 
receivers. You can do this too. 


This RCA Institutes TV Servicing course gives you up-to- 
the-minute training and information on the very latest 
developments in black-and-white television. 


As you study at home, in your spare time, you progress 
rapidly. Hundreds of pictures and diagrams, easy-to-under- 
stand lessons help you to quickly become a qualified TV 
serviceman. 


There are ample opportunities in TV, for radio servicemen 
who have expert training. Mail coupon today. Start on the 
road to success in T'V Servicing. 


MAIL COUPON NOW 


RCA INSTITUTES, INC. 
Home Study Dept. RE-1064 
350 West Fourth Street, New York 14, N. Y. 


Without obligation on my part, please send me 
copy of booklet on: 


ly €o ; ION SERVICING 
BKV! 








(please print) 




















Model 985 Calibrator—$199.50 


Model 983 Oscilloscope—$329.50 


Representing an entirely new approach in 


test equipment design and operation, the 
980 Line instruments have brought new 
simplicity and new time-saving facility to 
TV receiver alignment and servicing. Now 
available to TV technicians through lead- 
ing distributors. Literature giving com- 
plete information on request. WESTON 
Electrical Instrument Corporation, 614 
Frelinghuysen Avenue, Newark 5, N. J. 


E ) 

















Model 980 Analyzer—$52.50 


TEST EQUIPMENT Model 981 Tubechecker—$199.50 


RADIO-ELECTRONICS 





As original components 
in TV sets 
bearing these famous 


brand names >» 


Arvin 
oU MON 
enim 


RAYTHEON 


Emerson 
Motorola 
SYINANMA 
Packard CAC 
hallicrafters 
Westinghouse 


TOWEL 


PYRAMID ELECTRIC CO. 
1445 Hudson Blvd. + North Bergen, N. J. 


Wheve da you VA 
PYRAMID 
Cap acilow 


| 

















| pyramiD | 


And at your parts distributor in 
this self-service dispenser—here are 
93% of all the capacitors you use eve¢ 
day in TV service—make a quick cn 
while you're waiting for you 
the time vou save by keeping a 
adequate stock is the time ou 


make vour extra profit. 





co -TRAP gives highest 


FRONT TO BACK RATIO 


of 5 major competitors! 


Wihoduang 2 allchannel _ 
SKYLINE IMPERIAL «ih (ap 


AMAZING FRONT TO BACK RATIO TEST DATA 





RELATIVE VOLTAGE 


FREQUENCY 2-bay Model 701 Skyline Imperial 
Megacycles a al Model. 701-CT 


Co Trap” Screen With “Co-Trap” Screen 


18) 9.12 10.1 
7 — 9.4 18.1 
= 60 


‘fee “ 70 9.4 14. 
=— al I) 6.8 14.8 
90 7.4 14.8 
































1:10) 5.1 14. 
190 ow ya] 
yi0)0) 4.1 16.9 
210 4.1 14. 
Patented are) 3.5 20. 
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SSS ss =|=|: ‘a + 128 
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CHARACTERISTIC VHF ee a a ee on of Mark 
BAND PATTERNS Products Co of Chicago, Edword F. Harris, Chief Engineer 
with “Co-Trap” 


3000 WITNESSES AT GRAND DEBUT WATCH THE 
“IMPERIAL” OUTPERFORM 4 MAJOR COMPETITORS! 


Side-by-side comparison test proves “Imperial” far superior at rejecting co-channel 
interference! 

Two competitors failed completely—pictures entirely blotted out. 

Another two showed inferior pictures and much interference. 


Coming through with flying colors, the “Imperial” gave a clear picture free of interference. 


Full size 5000 square inch screen. 





All aluminum — extra heavy throughout. 
Completely pre-assembled. LIST 


MODEL No. 701-CT (2-bay, with *Co-Trap” screen) »$27.50 


g MODEL No. 700-CT (4-bay, with "Co-Trap” screen) also available —$57 list Packed 2 


per carton 


cane SKYLINE MEG. CO. 1652 Rockwell Ave., Cleveland 14, Ohio 
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| Will Train You at Home 


aad for Good Pay Jobs, Success in 


National Radio , 
Institute c 
Washington, D. 
40 yeors of success ‘e 
training men at 


home in spare time. 


Practice Broadcasting Practice Servicing 
with Equipment | Send ~— with Equipment | Send 


As part of my Communications Nothing takes the place of PRA¢ 
Course I send you kits of parts to TICAL EXPERIENCE. Tha vi 
build the low-power Broadcasting NRI training is based on LEARN 
Transmitter shown at the left ING BY DOING. You use par 
You use it to get practical experi furnish to build many circu 

ence putting a station “‘on the air mon to Radio and Television. Wit 
performing procedures demanded my Servicing Course you build 
of Broadcasting Station Operators modern Radio (shown at right). Y 
An FCC Commercial Operator build a Multitester which y 
License can be your ticket to a help fix sets while training 
better job and a bright futur students make $10, $15 a we 

my Communications Course give fixing sets in spare tim 

you the training you need to get few months after enrol! 

your license. Mail card below and equipment is yours to 

see in my book other valuabk below will bring book 

equipment you build equipment you build 


AVAILABLE TO 


VETERANS 
UNDER G.I. BILL 


Fees es es SF SF SF SF SF SF SST ESS SS SS See ee ee ee ee ee 


CUT OUT AND MAIL THIS CARD NOW 
Sample Lesson & 64-Page Book 


Both FREE 


This card entitles you to Actual Le 

shows how you learn Radio-Television at hon Y 
ie receive my 64-Page Book How to Be a Suce 
in Radio-Television."’ Mail card now! 


NO STAMP NEEDED! WE PAY POSTAGE 


Mr. J. E. SMITH, President, 
National Radio Institute, saigpg tat 9,D.C 


Mail me Lesson and Bo How to He I 
Television No aloes an owill al Pleas 


Television is Growing Fast 
Making New Jobs, Prosperity 


More than 25 million homes now have Television sets 
and thousands more are being sold every week. Well 
trained men are needed to make, instail, service TV sets 
About 200 television stations on the air with hundreds 
more being built. Think of the good job opportunities 
here for qualified technicians, operators, etc. If you're 
looking for opportunity get started now learning Radio 
Television at home in spare time. Cut out and mail 
postage free card. J. E. Smith, President, National Radio 
Institute, Washington, D. C. OUR 40TH YEAR 


NAMI 
ADDRESS 


CITy 


ETS write in date 
V of discharge 





as aRADIO-TY Technician 


J. E. Smith, President 
National Radio Institute 


Get a Better Job—Be Ready for a Brighter 
Future in America’s Fast Growing Industry 


PER 


security 


Training PLUS opportunity is the 
FECT COMBINATION for job 
good pay, advancement. When times ars 
good, the trained man makes the BETTER 
PAY, GETS PROMOTED. When jobs are 
scarce, the trained man enjoys GREATER 
SECURITY. NEI training can help assure 
you and your family more of the better 
things of life 

Radio-Television is today's opportunity 
field. Kven Pelevision, Radio is 
bigger than ever before. Over 3,000 Radio 
Broadcasting Stations on the air; more than 
115 million home and Automobile Radios 
are in use. Then add Television. Television 
Broadcast Stations extend from 
coast with over 25 million Television 
sets already There are channels for 
1400 more Television Stations 


without 


coast to 
now 
im ume 


Use of 





Start Soon to Make 
$10 to 515 a Week 


Extra Fixing Sets 


Keep your job while training. Many 
NRI students make $10, $15 and more 
a week extra fixing neighbors’ Radios 
in spare time, starting afew months after 
enrolling. I start sending you special 
booklets that show you how to fix sets, 
the day you enroll. The multitester you 
build with parts [I furnish helps discover 
and correct troubles 


SEE OTHER SIDE 


Aviation 
Relay 


buses 


and Police Radio, Micro-Wave 
Two-way Radio communication for 
taxis, trucks is expanding. New 
uses for Radio-Television principles coming 
in Industry, Communications 
and Homes 


My Training is Up-to-Date 
You Learn by Practicing 


Get the benefit of my 40 years experience 
training men. My well-illustrated lessons 
give you the basic principles you must have 
to assure continued success. Skillfully de 
veloped kits of parts I furnish “bring to 
life’ the principles you learn from my les 
sons. Read more about equipment you get 
on other side of this page 

Naturally, my training includes Tels 
vision over the years, added mors 
and more Television information to my 
courses. The equipment I furnish students 

ives experience on circuits 
BOTH Radio and Television 


Find Out About the Tested 
Way to Better Pay 


Read at the right how just a few of my 
students made out who acted to get the 
better things of life. Read how NRI stu 
dents earn $10, $15 a week extra fixing 
Radios in spare time starting soon after 
enrolling. Read how my graduates start 
their own businesses. Then take the next 
step mail card below 

You take absolutely no risk. | even pay 
postage. | want to put an Actual Lesson in 
your hands to prove NRI home training is 
practical, thorough. I want you to my 
64-page book, “How to Be a Success in 
Radio-Television because it tells you 
about my 40 years of training men and 
important facts about present and future 
Radio-Television job opportunities. You 
can take NRI training for as little as $5 
a month. Many graduates make more than 
the total cost of my training in two weeks 
Mailing postage free card can be an im 
portant step in making your future success 
ful. J. E. Smith, President, National Radio 
Institute, Washington 9, D.C. OUR 40TH 
YEAR 


ete 


Government 


I have 


common to 


nor 


The men whose 
below were not 


messages are 
born successful 


published 
Not so 


long ago they were doing exactly as you 


are now 


reading my ad! They decided 
they should KNOW MORE 
could EARN MORE 


Mail card below now 


so they 
ao they acted! 


| TRAINED THESE MEN 


Consultant on 
Antenna Systems 


“I resi 
gineer 


ned as Chief En- 
ow lam on my 


own a8 consultant on 
private and commercial 
antenna systems.’’ R 

Bailey Weston, W. Va 


Control Operator, 
Station WEAN 

I received my leet 

and worked on ships 


Now with 
coptrol operator 


WEAN as 
NRI 


course ix complete" R 
Arnold, Rumford, RI 


Radio-Television 
Service Chief 
‘Am chief Radio and Tele- 


ae 


4 


vision serviceman for 
large repair shop 
very good; workin: con- 
ditions pleasant.’ oe Oar 

Brogan, Louisville, 


Pay 


Ky 


$10 a Week 
In Spare Time 
Before 
earned a 
a week in Radio s 


Hes Ow 
Radio-Television Shop 
Doing Radio ar 
Television servicing ful 
time Have my “ 
shop. | owe my succes 
to NRI Curtis Stat 
Fort Madison, lowa 


Got First Job 
Thru NRi 
My first job was wit! 
KDLR. Now Chief 
Ener. of Radio Equi; 
ment for Police and 
Fire Dept rr. Nort 
Hamilton, Ohio 


My Training Leads to Jobs Like These 


BROADCASTING 
Chief Technician 
Chief Operator 
Power Monitor 
Recording Operator 
Remote Control Operator 


SERVICING 

Home and Auto Radios 
P.A. Systems 
Television Receivers 
Electronic Controls 

FM Radios 


IN RADIO PLANTS 

Design Assistant 

Transmitter Design 
Technician 


Service Manager 
Tester 

Serviceman 
Research Assistant 


SHIP AND HARBOR 
RADIO 

Chief Operator 

Assistant Operator 

Radiotelephone Operator 


GOVERNMENT RADIO 

Operator in Army, 
Navy, Marine Corps, 
Coast Guard 

Forestry Service 
Dispatcher 

Airways Radio Operator 


AVIATION RADIO 

Plane Radio Operator 

Transmitter Technician 

Receiver Technician 

Airport Transmitter 
Operator 


TELEVISION 

Pick-Up Operator 

Voice Transmitter 
Operator 

Television Technician 

Remote Control 
Operato: 

Service and Maintenance 
Technician 


POLICE RADIO 
Transmitter Operator 
Receiver Serviceman 


eeu EEE Re See EK SSS S| Cc U T @ ] U T=MA | L 





FIRST, CLASS 
Permit No. 20-R 
(Sec. 34.9, P.L.&R.) 
Washington, D.C. 














No Postage Stamp Necessary If 





BUSINESS REPLY CARD 


Mailed 


In The United States 








POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts.,N.W. 
Washington 9, D. C. 


JKRLMNOPQAR 


SAMPLE 


LESSON 


—_ 64-PAGE BOOK 


: Have Your Own Business 


Many NRI trained men start 


their own 


successful 


Radio- 


Television sales and service bus- 


iness with 


uate of mine, 
N. J., writes: 


capital 
spare time. Joe Travers, a 
in Asbury 
“I’ve come a long 


earned in 
rad- 
ark, 


@ way in Radio and Television 
since graduating. Have my own 
business on Main Street. 





OCTOBER, 


1954 


Zone Refining apparatus, showing tube and induction-heating coils. For transistors—tiny electronic 
amplifiers—germanium is made extremely pure. Then special impurities are added in controlled amounts 


for best transistor performance. 


To make the most of their revolu- 
tionary invention, the transistor, Bell 
Laboratories scientists needed ultra- 
pure germanium. 

The scientists solved their problem 
by devising a radically new refining 
process. The germanium it yields 
may well be the purest commercially 
produced material on earth. 

It has only one part in ten billion 
of impurities harmful to transistor 
performance. That's about the same 
as a pinch of salt in 35 freight cars 
of sugar. 

Yet the new process, Zone Refin- 


ing, is simple in principle. An ingot 


in 10,000,000,000 


of germanium is drawn through a 
series of induction-heating coils that 
melt narrow zones of the substance. 
Since impurities are more soluble in 
the liquid than in the solid form of 
a metal, the molten zones collect 
impurities. They are swept along 
by the successive melts to the end of 
the ingot, which is finally cut off. 


Zone Refining is also being applied 
to the ultra-purification of other ma 
terials useful to telephony. This 
single achievement of research at 
Bell Telephone Laboratories clears 
the way for man idvances in 


America’s telephone ystem., 


BELL TELEPHONE LABORATORIES 


IMPROVING AMERICA'S TELEPHONE SERVICE PROVIDES CAREERS 
FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS 





NOW. 


EICO SCOPE VALUES! 


NEW AMAZING FEATURE PACKED 


7° PUSH-PULL OSCILLOSCOPE 
Only FILO Has All These Features —<™ 


@ WOR. FREQ, RESP: flat + 0 db 
10 cps — 200 kc, —4 db at 500 ke 

@ WOR. SENS 3 volts rms/inch 

@ SWEEP RANGE; 15 cps-100 ke 


ine wave sweep. 
T FRONT PANEL: intensity mod. input; 
60 cps, sawtooth outputs. 


EICO EXCLUSIVE! 


Wired, $79.95. 


Le 


2 SENSATIONAL 


MODEL 470K 
KIT $79.95. WIRED $129.50. 
5” PUSH-PULL SCOPE, 425K, 
Amazing feature-packed economy - priced 
KIT, $44.95. 


© AC/DC volts: 0-5, 10, 100, 
500, 1000 (30 kv with 
HVP probe) 

© Res.: 0.2 ohms—1000 
megs, 5 ranges 

© DC input R: 25 megs 

© 444" meter in can't burn 
out circuit 

© 1% mult. resistors 
WIGH VOLTAGE PROBE $4.95 


oe anal * Extends range of VTVMs & 


voltmeters to 30 ky. 


630K CATHODE RAY TUBE CHECKER 
KIT $17.95. WIRED $24.95 


@ Checks all types of TV 
picture and C.R. tubes in 
set or carton. Bridge 
“ineasurement of peak 
current (proportion- 

nm brightness). 


625K TUBE TESTER KIT $34.95. WIRED $49.95. 


@ illum. gear-driven 
“Speed Rolichart.” 
@ New lever-action 
Switches for individ- 
ual testing of every 
element. 
@ Tests all conven- 
tional & TV tubes. 
PIX TUBE ADAPTER 
for Tube Testers $4.50. 


K SWEEP GEN. KIT $34.95. WIRED $49.95. 


age of all TV & FM 
freqs. from 500 ke to 
228 mc. 

@ Sweep width var- 
iable 0-30 me. 

@ Crystal marker 
oscillator, variable 
amplitude. 


214K VIVM KIT $34.95. WIRED $54.95. 


@ Large 7%” meter, 
can‘t-burn-out circuit. 
@ AC/DC volts: 0-5, 
10,°100, 500, 1000 
(30 KV with HV Probe). 
@ 5 ohms ranges 
from .2 ohm to 1000 


megs. 
@ DC input R:25 


megs. 
@ 1% mult. resistors 


Large 742" meter 


$508-K R-C ones & R-C- : oo. KIT $19.95. 
WIRED $29 


@ Measures & tests all 
resistors; .5 ohm to 500 
megohms 
i @ Every type conden- 
# ser, 10 mmf to 5000 mid. 
Ss @ 0-500 DC voitage 
source for capacitor 
leakage testing 


GWEEP. 15 cDs-76 bc. Z-axis intensity modules Gene posit 
SCOPE VOLTAGE CALIBRATOR KIT 
495K KIT $12.95. WIRED $17.95, 
@ Sq. wave output at power-line 
nee. with full-scale readings of 

1, 10 or 100 V. peak-to-peak 
+ yt FAD. 5% of full-scale 
On each range. 


Checks TV picture tubes 


while in set. 
352K BAR GENERATOR KIT $14.95 
WIRED $19. 5 


NOW. ’ OnLy VE/EDR Kits 
& WIRED INSTRUMENTS Gives You irae 
LIFETIME SERVICE & waveupeaial 
CALIBRATION GUARANTEE @eiece 


ity. 
@ Shows pic size & V & H sync 
stability, 
SoAmevi2aneite “at less than our cost of handling (See EICO Guarantee 


@ Separate Voltmeter & Am: Card enclosed with each Kit & Instrument). Prices 5% higher on West Coast. Specifications 
meter. ] and prices subject to change without notice. 


Quy! Eco SCOOPS! 


* 
232K PEAK-to-PEAK VTVM -Daobe’ 
with DUAL-PURPOSE AC/DC Uni- x a 
NCAT 29.95 WIRED *49.95 — 
! voltage of complex and sine } ey 
eras gry | 40, 420, 1400, 4200 V DC RMS. stant output Z 
Sine voltage range: 0-1.5, 5, 15, 50, 150, 500, 1500 v. 
Ohms: 0-1000 megs. 7 non- skip ranges on every func- 
tion. Calibration without removing from cabinet. Zero 
center. Freq. Resp. 30 cps-3me. 1%, precision ceramic 
multiptiers. Exceptional stability and accuracy. Com- 
pact, portable (844x5x5") smart, rugged. 
1 Only 1 probe direct-ceading 
NEW! UNI-PROBE! Terrific time-saver- Only ip 
for all functions—a half-turn of probe “tip selects DC wee 
~am— or AC Peak-to-Peak or RMS) OHMS! sare square 
(Pat. Pend.) coverage 
o §9.95- @ Cathode follower 
249 K PEAK-to-PEAK VTVM with 7'o° METER KIT $39.95 WIRED $ ode fo 
ED tut 
944K FLYBACK TRANSFORMER AND YOKE TESTER 
Kit $23.95 Wired $34.95 


t of TV set é = 
ests all flybacks and yokes, in or Ou “> | 
- just seconds! Detects even 1 shorted turn! 
Exclusive separate calibration for air—and iron- fa 


eV & 12V BATTERY ELIMINATOR KIT 
TOSOK KIT $29.95. WIRED $38.95, 
@ OC output: 0-8 V of 0-16 V 
@ Continuous current rating 
WOAat6V,6Aat 12 Vv 
@ intermittent current rating: 





315K DELUXE SIG. GEN. KIT $39.95. WIRED $59.95, 565K MULTIMETER KIT $24.95 WIRED $29.95. 


7M, 555K MULTIMETER KIT $29.95 
. WIRED $34.9 
@ Covers range of 75 (1% precision resistorsh 
ke to 150 m 
e7 calibrated scales: 
seperety better than 


@ 20,000 —/V; 31 ranges. 
@ D0C/AC/Output voits: 
0-2.5, 10, 50, 250, 1000, 
500 


0. 
@ OC Current: 0-100 ua; 10, 
100, 500 ma; 10 A 
@ Ohms: 0-2K, 200K. 20 
meg. 


377K SINE & SQUARE WAVE AUDIO 
GEN. KIT $31.95. WIRED $49.95. 


@ Complete sine 
wave coverage, 20- 
200,000 eps in 4 


145K SIG. TRACER -" $19.98, 
WIRED $28.95 


. inte signal traces 
all IF, RF, Video & Audio 
circults from ANT to 
SPKR or CRT in all Tv, 


switching. 

@ Germanium crystal 
diode probe apeene 
to over 200 m 

@ Integral test ‘speaker. 


S36K MULTIMETER KIT $12.90. WIRED $14.90, 


19.95. 
526K MULTIMETER KIT $13.90. WIRED $16.90. er ne ae 
@ Vernier tuning condenser 
@ Stable Hartley RF osc. 
range: 150 ke to 34 me. cali 
brated harmonics to 102 mc 
@ Pure or modulated RF, & 


@ 1000 9/V; 31 ranges 
@ DC/AC volts: Zero te 
1, 5, 10, 50, 100, 500, 
5000 


racy. Large 
ore flybacks assures utmost accu 
ny meter, 3 colored scales. Compact portable 


V/yx5x5"), smart, rugged 


@ OC/AC Current: 0-1, 
10 ma; 0.1, 1 A. 





@ Ohms: 0-500, 100 K, 


Colpitts oscillator 400 cps sine 

outputs 

322K SIG. GEN. KIT $23.95. 
WIRED $34.95 


l 
| 
| 
| 
| 
| 
| 
| 
l 
! FM, AM, etc. without 
| 
i 
! 
| 
| 
| 
| 
| 
| 


As above, plus individual cali 


WIRED $39.95 : ‘ 1 meg. 
488K ELECTRONIC SWITCH KIT $23.95 | bration of each ofits 5 bands 


WIRED $24.95 

ADE RESISTANCE BOX KIT $19.95 
1a0K DECADE CONDENSER BOX KIT $14.95. WIRED $19.95 | 
Write Now for FREE latest Catalog C-10 


Seperate Assembly & Operating Manuals supplied with each EICO KIT! 
SAVE OVER 50°%0! See the fo IODAY ots | 


ELECTRONIC INSTRUMENT CO., Inc., 84 Withers Street, Brooklyn 11, N. Y 
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SERVICE INSURANCE .... 


+ Can the Public insure itself against set failure ? 


HE idea of radio or television receiver service insurance is 
not new. It has been offered in many disguises in the past 
in the U.S. abroad. 

Briefly in its simplest aspect--the set owner 
periodic fee to the “insurer,” who then repairs the 
“free” for a certain period. The insurer's experience is that not 
every set goes out of order. Thus he can gamble——as in most 
forms of insurance—that a certain percentage of receivers per 
year need not be serviced. The insured, by paying his fee, 
in turn knows that, if his set fails, it will be repaired during 
the period for which it is insured 

This type of plan differs from a standard television contract 
which has been called a form of insurance in 
areas—-in that the tendency of TV contract organizations has 
been to concentrate on new receivers and on receivers handled 
by the organization or by dealers with whom it has a contract, 
rather than to advertise or canvass for contracts on older receiv 
ers of any make. The chief and most important difference, though, 
is that the fees or “membership dues” proposed by these in 
surance plans are invariably far lower than the the 
conventional television service contract. 


and 
pay a 
receiver 


service some 


cost of 
How does such a plan benefit the public? It all depends upon 
the insurance plan or contract. It can be good, poor, or down 
right bad. In business and in insurance, no sane organization ever 
gives away anything for nothing. At best, you get what you 
pay for! 

Let us look now at one of the radio and TV insurance plar 
which has been in vogue for time in Chicago, Milwaukee, 
and lately in Toronto, Canada, 

The following is quoted verbatim from a half-page advertise 
ment recently printed in the Toronto Star, a prominent Toronto 
newspaper: 


some 
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Our Rates Your TV *t s \ . r red in your 
(¢ omplete for labor) ’ 
ing service in our 
plete for labor) 
warranty is issued 
have parts warranty 
set is a combination 
2929 Dufferin Street, 
(The 
o Charge” in 
handled free.) 
Similar 
centers for 
in smaller 
of customers 
In the 
can be very 
it can get 
One thousand 
bad start for a 
newspaper 
the 


neces 
shop il very (¢ 
$4.05 | ! f ir set 
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before 
free if you 
Phor ad ! ‘ ided if your 

‘ ‘ Clubs, 
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difference between the 


different part 


appeared etropolitan 
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for the le 1 t t the quantity 


unprofitable ange ile 


ads have 
several yeart 
communities 
would be operation, 
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profitable to the i t ce ! ! itior Indeed, 


most of ita operating ca; hy adve 


fising. 


custome! thu | : { ‘ ear 


comparatively me ( ‘ ne ofr 


not a 
two 
ads 

insurance company i ilously honest, if 
eguarded 
able and 
crit t Unfortu- 


service 
the insurance funds 
by state supervision, if it 
honest, such a plan cannot be 
nately, in the past imilarly ce¢ 
have gone bankrupt in variou art } ! \ losing 
hundreds of thousands of dollar e | oney 
It is a fact, too, that the tem 
company to overcharge the ‘ eve nor 
is always very great. In many ide to pay 
for the insurance ften 
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erprise 
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Membership as a 


Here’s What Normally Pay 


Without 


Home Service Call Home Service Call 


Job Neces 


including 


Major Repair 


shop service, 


and delivery and labor 


(Without 


membership) 








‘ $4.5 You Pay No Charye 
ay 3 50 
son Pug 20% discount on part from 


suggested list price of manu 


suggested list 
facturer 


Plus parts at 
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No Charge if no parts 
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WE'LL 


TV OUT OF ORDER? If you join our club now 
either house 


REPAIR IT FREE! Absolutely no charge for 
call or shop labor, with a 20% discount on parts (from manu 
facturer’s suggested list price). No charge for parts if TY 
set is under parts warranty. We want to acquaint you with 
the service plan that is already thousands of 
costly repairs, 
NOTE! If your television set is operating to your satisfac 
now, you can still take advantage of our offer by enrolling now 
; and whenever your TV set need service or repair 
within one year, your first repair job will be free! 
How It Works. Based on the theory that television re 
and profits too high—Authorized TV Service (| 
have organized a plan whereby TV repair costs are reduced 
a fraction. Through large membership and economical r¢ 
ing of trucks and men, its small operating cost—-and its s1 
net profit based on large Authorized TV Service Clu 
afford to give you ex 
prices, 


avins member 
from 


costs are 


volume 
can pert, guaranteed TV 


low cost 


Our thoroughly 


Our 


Experienced and Bonded ervice men are 
experienced and trustworthy 
latest in scientific equipment. We 
an ample supply of part On e 
Service Clubs is well prepared to 


Within 24-hour 


fleet of trucks ar 
Authorized TY 


have a 
very count 
serve you 


Metropolitan Toront 


well ervice in 


you 


$12.50 to join. Includes 1-year membership—all bene 


Only 
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The Hickock model 
691 marker adder, 


Specialized equipment widens 


use- 


fulness of your scope or v.t.v.m; 


makes servicing easier and faster 


NEW INSTRUMENTS for TV SERVICING 


by ROBERT F. SCOTT 


TECHNICAL EDITOR 


HIS magazine has published a 
number of articles describing spe- 
cialized and v.t.v.m. test 
probes for use where circuit res- 
and waveforms are critical 
and where very high impedances and 
complex high-amplitude voltages are 
encountered. One of the most 
specialized probes is the frequency- 
compensated type (Fig. 1) used to 
prevent distortion of TV signals tapped 
off high-impedance points and fed to 
the input of an oscilloscope. The unit 
consists of two parallel-connected R-C 
networks in across the signal 
source with the output signal tapped 
off at the junction of the R-C networks. 
Distortion is minimum when RI-Cl 


equals R2-C2. 


scope 


onances 


common 


series 


The tip and body of the probe are 
shielded to minimize pickup of hum 
and stray signal Although 
the shield is designed for optimum 
performance, it adds to the stray input 
capacitance C, and brings the _ total 
value to 10-15 ysuf. This capacitance 
greatly attenuates the signal (20 db 
or higher) and often is high enough 
to detune high-impedance circuits or 
distort video-frequency signals. When 
a capacitance type probe is used with 
a wide-band low-gain scope, the tech 
nician must be constantly aware of 
the amount of attenuation and possible 
distortion in his instrument and must 
compensate mentally for these limita- 
tions. 


32 


voltages 


Probe and preamp 


The new model HF3 LO-C Oscillo- 
probe developed by Linear Equipment 
Laboratories probe of 
novel design with an input capacitance 
of only 1.5 suf and a wide-band video 
amplifier to compensate for the 40-db 
signal attenuation in the probe. 

The Oscilloprobe has an over-all gain 
of unity from the probe tip to the 80 
ohm output terminals. The low output 
impedance prevents signal distortion 
that normally occurs when the 
has a high input impedance shunted 
by high cable capacitance. 

The HFS has a built-in 
attenuating the input signal by 10 and 
100 to prevent possible overloading of 
the video amplifiers. The 
usually operated at maximum gain, 
with the Oscil'oprobe attenuator set 
for the lowest output that gives 
quate vertical deflection. Thus 
possible circuit overloading will 
in the where it will be 
readily recognized and can be cor 
rected by reducing the scope’s gain. 

The circuit of the probe of 
the HF®8 is shown in Fig. 2. The high 
input capacitance usually caused by 
the probe shield is reduced by using 
C1 as the shield around the hot input 
lead. This results in the greatest por- 
tion of the stray capacitance, C., being 
shunted in parallel with cable capac- 
itance. 

The complete circuit of the HF3 is 


consists of a 


scope 


selector for 


scope iS 


ade- 
any 
occur 


scope more 


basic 


The HF3 probe and 
video amplifier. 














Fig. 2—Probe of the HF3 Oscilloprobe. 


shown in Fig. 3. The body of the probe 
houses Rl—three 1.5-megohm re 
in series—shunted by a small gimmick 
capacitor. The portions of the com 
pensating circuit equivalent to C2-R2 
(in Figs. 1 and 2) are a part of the 
attenuator. The input stage is a 6U8 
with its pentode section connected as a 
shunt-peaked video amplifier and _ it 
triode section as a direct-coupled cath 
ode follower. The second 
6AH6 with shunt peaking in its plate 
circuit. A 1l-megohm variable resistor 
in the grid circuit is the low-frequency 
compensation adjustment. The output 
stage is a 12BY7 cathode follower with 
an 80-ohm output impedance. B plus 


istors 


Stage 1 a 
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Fig. 3—Schematic 
of Linear Equip- 
ment Labs’ LO-C 
HF3 Oscilloprobe. 
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Fig. 4—T y pica] 
equipment set-up 
using a marker 
adder for circuit 
alignment. 
































Fig. 5—Schematic 
diagram of the 
Hickock model 691 
Heterodyne Marker 
Adder. 
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41 BERKSHIRE_LABMARKER 
.! 3 a 


voltages 3-tube 
12B4 
tube, 
tube to 
voltage. The 
and 6AH6 are 
voltages developed 
the 


are regulated by a 
voltage-regulator circuit u 


12AX7 


voltage-reyulator 


ing a 
series regulator, control 
and a 5651 
supply the 
heaters of 
supplied 
by a 
heater 

The 
Oscilloprobe 


reference 
the 6U8 
with d.e. 
l-amp bridge rectifier across 
winding of the transformer. 
video the 
alone as a 
with a 


section of 
used 


amplifier 
may be 
scope or v.t.vum 
gain of 40 db 
Specifications for 


preamplifier 


the HF3 Oscillo- 
probe are: Over-all gain, X 1, X 0.1, 
and X 0.01; bandwidth, 5 cycles to 
12 me plus or minus 3 db; input imped- 
ance, 4.5 megohms; input capacitance, 
1.5-2 wuf; maximum input voltage, 150 
a.c., 600 d.c.; undistorted output, 4.5 
volts maximum 
Sweep marker injection 
When using a 
check alignment or response of TV 
r.f. and i.f. circuits, the service tech 
nician often finds that the marker pip 
disappears when it falls along the base 
line or close to a trap frequency where 
it is needed most called 
adders or injectors 


sweep generator to 


Instruments 
mai he ’ mia ke ’ 
have been developed to provide uniform 
marker size independent of the circuit 
under test. When this 
used, the marker signal is not 
the TV circuits where it can 
response curve. Instead, it is 
the adder with a part of the 
sweep The two signals are 
heterodyned to produce a beat that is 
filtered, amplified, and then superim- 
posed on the receiver's response curve 
before being fed to the scope. A typical 
setup for using a marker adder during 
TV and FM circuit alignment is shown 


instrument is 
fed into 
load the 
fed into 
along 
voltage. 


o = 4th Alig 4 arrerne Oot _____ 


AC INPUT MK PULSE OUTPUT 


o— —————— 
a 
Fig. 7—Clipper circuit and waveform. 


b 
as an 





a’ 


> 
> 


> 
>" R29 
> 


OuTPuT 








— 





Fig. 8—Capacitor replaces battery. 
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Fig. 6—Device provides 
sharp pulses. 


Fig. 9—The Labmarker 
output pulses. 


in the equipment layout of Fig. 4. 
Hickok has recently developed 
model 691 Heterodyne Marker Adder 
shown schematically in Fig. 5. The 
signal from the marker generator is 
fed to cathode follower V1, and a part 
of the sweep voltage is fed to cathode 
follower V2. The outputs of these two 


the 


inal. 


CURVE 


is connected to the output tern 
The MARKER SIZE and RESPONSE 
SIZE controls adjust the response-curve 
and marker amplitudes as 
on the 


they appear 


scope. 


Timing-mark generator 

The Berkshire Labmarker (Fig 
is a waveshaping device for convert 
a.f. or r.f. sine waves into sharp pulse 
for triggering and gating appli 
and for intensity-modulating a C-R 
tube for oscilloscope observation rhe 
Labmarker can hardly 
a necessity for radio, 
servicing, but it is useful in 
and calibrating oscilloscope sweep gen 
and low-frequency 


at n 


be considered 
TV, or audio 
checking 
erators and audio- 
r.f. oscillators. 

Fig. 7-a shows a conventional diode 
clipper with a bias battery in series 
with the a.c. input. The battery volt 
age is polarized so the 
only the portion of the negative half 
cycle that exceeds the bias. The output 
(Fig. 7-b) is a series of negative pulse 

Fig. 8 shows how the battery is re 
placed by a capacitor to develop a 
practical battery-less self-contained 
strument. This circuit has the advan 
tage that initial conduction of the dio« 
automatically charges the capacito1 
the right value for good clipping 
output pulse width is determined 
the ratio of R1 and R2. 

Six different Labmarkers are avail 
able. Two produce negative pulses 
handy for scope-trace blanking, 
models produce positive pulses suitable 
for trace intensification, and two mode! 
have two clipper circuits in parallel 
one produces positive pulses and the 
other negative (Fig. 9). The char- 


diode passe 


two 
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SPECIFICATIONS 


Model 





1-UI 





Max. input volts 

Pulse duration, cycle 

Pulse amplitude = input volts 
Max. output imp. 

Input imp. during pulse 
Input imp. between pulses 


36 36 
0.1 0.1 
0.05 0.05 

4K 4K 

4K 4K 
500K | meg. 





stages are fed to grid and cathode, re- 
spectively, of the 6C4 detector (mixer) 
where they heterodyne to produce sum 
and difference frequencies. A low-pass 
filter eliminates the sum frequency and 
passes the difference frequency on to 
the 12AU7 beat amplifier. The triodes 
of this stage are cascaded to develop 
a gain of about 200. The coupling 
components are selected to provide 
sharp markers. 

The output of the beat amplifier is 
coupled to one triode of the 12AU7 
adder tube. The output from the circuit 
under test is fed to the other triode 
through the RESPONSE CURVE FROM RE- 
CEIVER terminal. The adder superim- 
poses the marker pip on the response 
curve. This appears on the scope that 


acteristics of the various models 
given in the table. The lower frequency 
limit is 25 cycles and the upper 
is 1 me on all models. The units are 
5.5 inches long over-all and 1.5—1.75 
inches in diameter. 

In the model 1-N, 1-P, and each sec- 
tion of the 1-U, R1 is 100,000 ohms 
and R2 is 10,000 ohms. In the 1-N1, 
1-P1, and 1-U1, R1 is 2.2 megohms and 
R2 is 3,900 ohms. Diode polarity is 
reversed from that shown in Fig. & 
in the positive half of the 1-U and 1-U1 
and in the 1-P and 1-P1l. The letters 
U, N, and P in the model numbers 
indicate the output polarity. U is for 
the dual units producing positive and 
negative pulses, N for negative pulse 
output, and P for positive pulses. END 


are 


limit 
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EVERAL instruments that will 

produce a picture on a TV screen 

are available. The simplest type 

is the bar generator, which pro- 
duces a variable number of horizontal 
or vertical bars. The applications of 
such a pattern are limited. 

Using a cross-bar generator, black 
and white horizontal and vertical bars 
appear on the screen simultaneously. 
This type signal is far superior to the 
simple bar pattern, because its wave- 
form is similar to the signal from a 
TV transmitter. Both line and field 
syne pulses are present, as well as a 
synthetic video signal. This reduces 
servicing time because it enables a 
technician to estimate at a glance the 
over-all performance of the receiver. 

Unfortunately the cross-bar gener- 
ators available are either too bulky for 
house calls or else their price puts 
them beyond the reach of many smaller 
service shops. 

The solution to this problem is to 


HORIZ v2 
ox. 


Fig. 1—Block diagram of generator. 


R3 


build a compact, portable version of the 
pattern generator. The construction 
time for this instrument is about four 
hours and the total parts cost is 
under $15. 

The output of the unit produces a 
cross-bar picture on a TV screen. (If 
desired a dot pattern can be produced 
by reducing the picture-tube bright- 
ness.) Picture size, horizontal and ver- 
tical linearity, syne stability and over- 
all quality, as well as any fault in the 
set, are checked quickly by observing 
the image. 

Fig. 1 is a block diagram of the 
cross-hatch generator. There are three 
separate oscillators. Vertical-bar oscil 
lator Vi1-b develops vertical bars by 
oscillating at a multiple of the hori- 
zontal sweep frequency (15,750 cycles). 
Horizontal-bar oscillator V2 operates at 
a multiple of the vertical sweep fre- 
quency (60 cycles). The outputs of 
these oscillators amplitude-modulate 
Vi-a, the channel oscillator that can be 
tuned from channels 2 to 6. 

The schematic of the complete unit 
is shown in Fig. 2. A 6 x 5 x 4-inch 
utility box houses all the components, 
mounted on an aluminum chassis bolted 
to the sides of the cabinet. The physical 
layout is shown in the photographs 
The positioning of the components is 
not critical and can be varied to 
the constructor’s taste. 


Circuit 
The vertical-bar oscillator is a com- 
bined t.p.t.g. and inductive-feedback 


suit 
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Fig. 2—Schematic of the cross-bar generator. Wiring is not critical. 
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The cross-bar gen- 
erator. Front-panel 
dial controls hori- 
zontal bars. 


circuit. Grid bias is developed by R2 
C2. In designing this system I decided 
on producing 12 vertical bars on the 
(For any particular receiver 
the actual number of bars visible may 
be one or two less, depending on the 
length of the flyback time. Thus, the 
oscillator frequency must be 15,750 
12, or 189 ke. Coils L2 and L3 are the 
primary and secondary, respectively, of 
a 175-ke if. transformer. By adjusting 
trimmer capacitors C8 and C9, mounted 
on the transformer, the resonant fre 
quency can be adjusted so that the out 
put becomes a train of distorted sine 
waves at 189 ke 

A cathode-coupled multivibrator (V2) 
generates the The 
number of varied by rotating 
R10—the frequency of oscillation is 
controlled by constant C4-R10 
The frequency range is approximately 
60 to 600 cycle Thus, the number of 
horizontal bars appearing on the screen 
varied from 1 to 10. The 
output developed across R8& is a train 
of almost rectangular pulses. To sta 
bilize the output of this circuit, V2 i 
locked to the power-line frequency 
through network R6-C3. This puts a 
small 60 eye le signal on the grid, mak 
ing the output frequency an exact 
multiple of 60 cyele 

The pulses from V1 
tude-modulate the channel 
Vi-a. The circuit of Vl-a appears at 
first to be unconventional, though it j 


screen. 


horizontal bars. 


bars i 


time 


can be 


b and V2 ampli 


oscillator 


actualiy a Colpitts oscillator, as 
by adding the 


rrid-cathode capacitance 


can be 
seen plate-cathode and 
of the tube to 
the diagram rhe output frequency of 
Vi-a is set by adjusting the slug ir 
oscillator coil | sias for the grid is 
produced by C1-R1 In the 
model of the 
to 100 ppt 
increase the frequency 


This wa later 


original 
generator Cl was a 20 
used to 
range of the 
found unnec 


essary and a 47-yyf mica fixed capacitor 


trimmer capacitor 


circuit 
(Ceramicon) replaced the original trim 


With thi 


lator now tune 


mer modification the oscil 
through channels 2 to 6 
as required. 

Plate voltage for Vli-a is obtained 
from the power supply through R4 and 
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Top—tThis view of the cross- 
bar generator shows tube 
location. Below—U nderchas- 
sis view shows physical lay- 
out’ of small components. 


ty 


hs 


Vertical and horizontal 
bar pattern. 


R8. Since these resistors are also 
plate loads of V1-b and V2, the pu 
from these tubes will be superimp: 
on the plate of Vi-a, modulating 
output. In this way a mixed output 
produced containing pulses that 
multiples of the vertical and horizontal 
sweep frequencies. When this signa] 
fed to a TV set, these multiple pulse 
trigger the vertical and _ horizontal 
sweep generators by automatically 
counting down to the field and line fre 
quencies. At the same time these pulse 
pass through the video amplifier 
picture tube, modulating the beam 
producing a cross-hatch pattern 

The power supply is a straight 
ward half-wave rectifier. Since the 
current drain is only 6 ma, about 
volts d.c. is available across ¢ 
the oscillators. A 6AL5 was chosen 
the rectifier, because of its low he 
current. 

No antenna connection to the T\ 
under test is needed as there 
ficient radiation from the generat: 
to be picked up by any set within a 
radius of about 15 to 20 feet. Balanced 
filter circuit RFC1-RFC2-C6-¢ 
vents r.f. from getting to the power 

Construction is extremely it 
All leads to the channel oscil 
should be kept short, otherwise it 
not be possible, due to the ine) 
capacitance of the circuit, to 
through the five low-band char 
The tuning slug of L1 can be se 
jecting through the left-hand 
the cabinet. Behind this slug 
was drilled to permit tuning C9 
zontal bar control R10 is on the 
panel. I later added an on-off 
to the back of this control. 


VERT - BAR CONT RR” 
© mmr ag ANT. 
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Fig. 3—Alignment setup for adjusting 
vertical-bar oscillator to 189 ke. 
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When the complete unit has been 
built, the only adjustment necessary is 
to set the vertical-bar frequency of 
Vi-b. As mentioned, this must be 189 
ke. As most service shops have no 
receiver capable of tuning to this fre- 
quency, the layout of Fig. 3 can be used 
for the job. 


Parts for crosshatch generator 

Resistors: |—1,000, 2—2,200, 3—1!0,000, 2—22,000, '/, 
watt; I—130,000, ‘/, watt, 5%: !—200,000-ohm 
potentiometer (Mallory Midgetro! U-43). 
Capacitors: i—47 put, ceramicon; 3—50 pf, mica 
(Aerovox Midget 1468); I—.0!| wf, mica (Aerovox 
Midget 1467); i—.02 uf, paper; |—40x40 uf, 150 
volts 

Miscellaneous: |!—s.p.s.t. switch (may be located 
on potentiometer); I—coil (LI), 8 turns No. 18 
enameled wire, wound on National X-50 or equiv 
alent form; |—primary and secondary windings of a 
175-kc i.f. transformer (Meissner 16-6650 or equivalent 
for L2 and L3) I—coil, 14 turns No. 18 enameled 
wire on Ohmite 470,000-ohm '/2-watt resistor for 
RFCI and RFC2; |—coil, 50 turns No. 18 enameled 
wire on '/s-inch form for RFC3; I—power trans 
former, secondaries—i20 volts at 15 ma or more, 
6.3 volts at | ampere; 2—6J6, I—6AL5, tubes; |— 
chassis and cabinet; I|—line cord; 3—tube sockets 
I—calibrated tuning dial. 


This is possible because the oscillations 
of V1-b contain harmonics that fall in 
the broadcast band. The fourth har 
monic, i.e., 756 ke, is generally used. 

Plug in the cross-bar generator and 
allow it to warm up for about 30 
minutes. Take a lead from the antenna 
connection of a reliable broadcast re- 
ceiver and wrap it around the cabinet 
of the generator. Connect the clip of 
the hot lead of the best AM signal 
generator in the shop onto the insula- 
tion of the wire going from the receiver 
antenna post. Switch off the modula- 
tion on the signal generator and tune 
it to 756 ke. Adjust trimmers C8 and 
C9 until a beat note from the two 
generators is heard in the receiver. To 
do this it will probably be necessary to 
adjust the output of the rf. signal 
generator to a strong level. Tune the 


trimmers until the beat-note frequency’ 


minimum. The frequency 
accurately as 


drops to a 
should be set as 
sible. 

Once calibration is completed, the 
cross-bar generator is ready for check- 
ing with a TV set. Turn on a set and 
tune it to channel 4. Rotate L1 until a 
pattern appears on the screen. At this 
point it may well be a wavering pattern 
of diagonal lines. Tune L1 for maxi 
mum contrast. 

Rotate R10 to its maximum position. 
One horizontal bar should appear, drift 
ing up or down the screen. To stabilize 
it adjust the set’s vertical-hold control 
Rotation of R10 should now increase 
the number of horizontal bars, which 
will drop in and out of lock as it is 
turned. Set R10 for 9 stable bars. A 
slight adjustment of the set’s vertical- 
hold control may be required. 

Steady the vertical bars by adjusting 
the horizontal-hold control of the re- 
ceiver until the vertical lock in. 
The picture should now be a crosshatch 
of bars (see photo). As mentioned 
earlier the horizontal flyback time of 
the TV set in use will determine how 
many vertical bars are visible. 


pos 


bars 
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Phase-Shift Oscillator 


By MILTON LAIKIN 


HIS phase-shift oscillator is extreme- 

ly compact and stable, and is a 
handy test instrument for the experi- 
menter and technician. It is 
especially useful for signal tracing in 
audio-amplifier work. 

Any oscillating device must include 
a system of feedback, in which energy 
is taken from the output circuit and 
fed to the input circuit in phase with 
the original signal. (If the phase is 
wrong, we have negative feedback and 
degeneration. ) 

Energy is often fed back by various 
combinations of transformers, induc- 
and capacitors in the plate or 
grid circuits of vacuum tubes. 


service 


tors, 


These 





























Typical phase-shift oscillator circuit. 


components are often bulky and expen- 
sive, especially at audio frequencies. 
A better system is the phase-shift 
oscillator using a vacuum tube with 
only resistors and capacitors as circuit 
elements. The named 
because an R-C network produces the 
necessary phase shift between the in 
put and output circuits. Any high-gain 
vacuum tube may be used—a low-gain 
tube will not supply sufficient feedback 
for the purpose. 

The oscillator is shown in the dia- 
gram and its frequency is determined 
by the formula: 

09 


' RC 


where R (each individual resistor) is 
in megohms, and C (each individual 


oscillator is so 


If the picture does not fill the picture 
tube mask, adjust the size controls 
until it does. At the same time the 
picture should be centered. Nonline 
arity will show up as uneven spacing 
of the bars from top to bottom or left 
to right, and can be corrected with the 
linearity controls. 

Vary the generator’s channel tun- 
ing—check that the instrument radi 
ates properly on all low-band channels. 
As the sound channels are tuned 
through, the generator signal will be 
heard. This provides a check of the 
audio side. 


Phase-shift oscillator uses one tube. 
capacitor) is in microfarads. 

The only critical values are the phase 
shifting resistor ind ¢ The 
output 


ipacitor 
fairly table ind the 
waveform can be nearly sinusoidal 
by adjusting the bi: lightly Any 
high-gain vacuum tube may be used in 
this oscillator 

The operating frequency 
from the calculated 


component 


circult 1s 


made 


may var\ 
value because of 
tolerance This can be coi 
rected by using a variable resistor fo 


the middle resistive element (the cen 


ter resistor in the diagram) 
Pha ( 
ulted for 
method 1 
in the 
lower. 


hift oscillator are ideally 
producing kM One 
to place the middle resistor 


ignal 


cathode circuit of a cathode fol- 
The cathode fo output 
hunts the fdl vhase-shift 
Varying the biz yn the cath- 


ode followet imped- 


impedance 
resisto. 
vari ( put 
ance and 
A low 


followe I 


hifts the ose tor frequency. 
cathode- 
oscillator 
(See “Beat 
with R-C 
‘ 


j uc ol 


END 


frequency sigt on the 
vrid 
about its design fre 


Wee] 


Frequen vy Tone Cene 


Tuning” in the Ma 


Electronic ) 


To use the instrument set it up near 
under repair and make 
discu a If a stable 
cannot be ned on the 
lack of 
of the 


irrying out a 


the receiver 
the adjustment 
pattern 
screen, the resulting ‘ e or 
it will indicate in 
set the trouble lie 
standard 
the fault can be localiz in a few 
minutes. No 
in the 


part 


trouble procedure 


vile up 
I I 


longer nee t 
hop walting tation to put 
- 


out a test pattern j will » eX 


pedited and more tome} 


END 
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TEST INSTRUMENTS 


UTILITY 


Front view of utility amplifier. 


6SQ7 


i6sv 





Fig. 


LARGE number of signal tracers 
have been described in various 
publications Almost all of 
these instruments 

deficiency In 

They 


have one 
common poor! audio sec- 
inherently high 
and hum level which makes 
qualitative measurements next to im- 
possible. What is most needed is a high 
quality that is quiet, 
without 

The complete schematic of such an 
instrument is shown in Fig. 1. The tonal 
quality is very good and, with no input 
signal, the speaker is extremely quiet 
with only the slightest 
A person would have to place his ea 
directly in front of the speaker to detect 
any even with the tone control in 
treble The gain is adequate 
for almost any purpose. A 1-volt input 
signal will drive the amplifier to a full 
5.5 watts output. A microphone whose 
level was 54 db provided an output 
of almost 1 watt. 
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tions have an 


noise 


audio amplifier 


hiss and hum 


trace of noise. 


hiss, 
position, 


SIF 


AMPLIFIER 


STANDBY 


A.C.OUTLET 
TONE 
SPEAKER 


Probe and various input sockets are shown. 


6Vv6 PR 
290¥ OOS Léxv 
6.54 


—_WAae— 
R2 220K 


i25v_ 


Schematic of the low-noise utility amplifier and signal tracer. 


It is often desirable to have a utility 
amplifier on the bench to test 
phonograph cartridges, 
and microphones or other sound sources, 

trace through 
addition, simple 
unit can 
through radios. 

Several useful features have 
included in the instrument. Three in 
puts, each with a different type of con 
nector and a separate volume control, 
provide a flexible arrangement. This 
virtually eliminates plug changing and 
makeshift hookups. In 
eral extension cables with a variety of 
attached were made up to 
handle almost any service job. 

Signal and line-voltage sockets are 
on the front panel. A cable with alli 
gator clips is used for connecting into 
the circuit. High voltage (up to 310 
volts d.c.) and filament voltage (6.3) is 
available. A switch in the B plus line 
permits the turned off 


service 


signals 
with a 
trace 


as well as to 
amplifiers. In 


probe, the signals 


been 


addition, sev 


connectors 


power to be 


preamplifiers, 


and 


SIGNAL 
TRACER 


By ALAN G. SORENSEN 


A high-quality 5-watt audto 
amplifier that doubles as 


a signal tracer 


ATOR 
SITIVITY 








when the instrument 
tracer is not in use. The unit 
about 50 ma, leaving 100 ma 
ternal use. If the full 150 ma of 
power supply is required, the STANDB 
switch may be 
B plus voltage from the instrument 
choke-input filter 
possible power-supply 
safety measure, the 0.2-amper: 
wired into the B supply. The 
of the Slo-Blo type to reduce 
fuse blowing and is replacabl 
the front panel. 

A 6E5 electron-ray tube is used 
making rapid checks of compar: 
gain levels. This tube has its ow: 


powered 


used to disconnect 


provides the 


regulation 
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TEST INSTRUMENTS 


Fig. 2-a—Probe uses 
germanium crystal. 
Fig. 2-b—Tube gives 
added amplification. 





Underchassis view. 
Filament wiring is 
twisted and isolated 
from grid circuits. 


control. One service job that can be 
done very quickly by this method is 
«checking the balance of a_ push-pull 
amplifier. A steady tone is applied to 
the amplifier under test. The a.f. signal 
probe is placed on each plate and the 
electronic eye is used to observe signal 
strength. The INDICATOR SENSITIVITY 
control is adjusted so that the 6E5 
shows only a small wedge. Slight dif- Top view of utility 
ferences in signal level are easily de amplifier shows 
tected. Another use is as a null detecto1 mounting of all 
Headphones may be used if desired. major components 
The loudspeaker jack is connected so 
that when the plug is removed the out 
put transformer secondary will be 
shorted. (This was installed after the 
photos were made.) Either headphones 
or an a.c. voltmeter may be plugged 
into the PHONES jack. 
The amplifier circuit requires very 
little explanation. Two feedback re- 
sistors, Rl and R2, are used to reduce 
tube noise and hum to a minimum. The _ probe has the disadvantage of offering Parts list for amplifier 
value of R2 may be decreased, at the no signal amplification. Therefore it is Resistors: |—820, | 2,000, 1!—100,000 
4 i 2 2—220,000, 4—-470,000, 3 egoh watt, 1—I5 
expense of over-all gain, to reduce the not very useful if you want to pick up — 999 |--27'000 chrns. 2 watt ms, 10 watts 
noise still further; or it may be in a signal back around the 12SA7 mixe) 1—70,000 ohms, 25 watt t rewound 
' ° . e . > potentiometer; 4-500 000 
creased to obtain more over-all gain. in some little a.c.-d.c. set—especially if bon, potentiomete 
A switch can be installed to change the — you live several miles from broadcasting Capacitors: |—.005 yf 
value of R2 in steps from about 15,000 stations. However, given enough signal a oo pond ga tl Pr 
ohms up to an open circuit. This would — strength, this type does a good job. Miscellaneous 6SQ7 


. : . I—SY3-GT, tube | é 
serve as a coarse gain control to be A more sensitive probe is a miniature at a, 5 aie t : 


used when the measurements being triode connected as a zero-bias ampli ener M 8411 f 
made call for either very high or very fier (Fig. 2-b). This will amplify the pol gi aes oe peat 
low amplifier gain. If the amplifier signal and is useful anywhere from the — 3.2-ohm secondary (Sta 
motorboats or oscillates when wiring antenna on. It does have the disadvan- @n¢_ holder, 2) oper “ 
R2, reverse the secondary leads on the tage of requiring a power cable. PCIM —2.p.st switch 
output transformer. ~ The choice of probes will depend ‘pin female socket; | 

Two probes are used with the instru- upon the constructor’s preference and them well away fro: 
ment: one for audio frequencies and his distance from broadcasting stations A HUM CONTROI 
one for r.f. The a.f. probe is merely a_ If he lives farther than 25 miles from in the heater cit t ould be ad 
length of shielded cable with an alli transmitters, the tube-type probe would  justed for lowest hum leve e B plus 
gator clip and ground lead. There is a be the better choice. Both probes should line is well filtered, and the hould be 
choice of two styles of r.f. probe. The _ be shielded. no motorboating «+ oscillatio All 
simplest is nothing more than a de Wire the set with the idea in mind ground leads fo 7 and 6SJ7 
modulator circuit (Fig. 2-a) using a that the unit is a high-gain amplifie: should be onnected >» @ common 
1N54 germanium crystal diode. This Twist heater leads together and plac« ground bus w END 
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TOUGH U.H.F. INSTALLATIONS 


ITU 
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mm 





Fig. 1—Distribution of vertical and horizontal layers as seen by our artist. 


HOSE of you who are not familiar 
with u.h.f. and its problems will 
have to learn the hard way or have 
handy who has had the 
experience. No matter how much you 
know v.h.f., the new u.h.f. sta- 
town will give you many 


sOMmecone 


about 
tion in your 
an anxious moment. 

I don’t intend to go into techniques 
for the average primary-area antenna 
installation. Of interest to the 
dealer are the sales he is losing in 
the areas where good reception is diffi 
eult o1 impossible to obtain 

The customer in 
fringe areas have a TV set with 
high sensitivity. Often a good antenna 
crew is helpless because the TV set was 
not engineered for difficult 
ditions. 

After the receiver has been selected, 
it is up to the antenna crew to bring 
in the picture. Real know-how is needed. 

There is a very important condition 
known as layer effect. That is, the ex- 
istence of layers of good signal area 
one on top of the other—separated by 
dead spots. If that were all, then it 
would be necessary only to keep raising 
the antenna higher and higher until 
a good layer is found. That might be all 
right in v.h.f., but forget it in u.h.f.! 
There are vertical “layers” as well as 
horizontal layers. At say 10 feet above 
the roof in one spot there is nothing and 
3 feet either side of that spot is a hot 
signal. So we begin to learn that height 
is not the answer to fringe areas with 
u.h.f. These so-called layers are shown 
in the drawing (Fig. 1). 


more 


these shaded or 


must 


signal con 


If obtaining a ygood signal from one 
station is the problem, then we must 
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select an antenna that will do the job. 
The Yagi and colinear u.h.f. antennas 
will do a good job. The collinear, though 
more costly, can be used very well at 
u.h.f. because of the smaller wave 
lengths. At v.h.f. this antenna has a 
high wind resistance and is too large 
and heavy. 

I do not recommend stacking Yagis. 
Two- or 3-db gain is not worth the 
added expense and trouble. You will 
also find that you can lose everything 
you gained with Yagi when you 
stack them, because one may be in the 
hot layer while the others may be com 
pletely in a dead spot. U.h.f. layers in 
the real fringe and shaded areas are 
only about 5 to 6 inches thick. So you 
can see that stacking Yagis is no solu- 
tion. (Part of the losses experienced 
when stacking antennas may be due to 
mismatch caused by improper 
or selection of the stacking 
Editor) The collinear seems to work 
well because there are a lot more ele- 
ments (driven) that are liable to catch 
two or mere layers instead of one. The 
larger all-channel antennas such as 
the trombone have met with 
partly because they can contact much 
more signal. In any case, several types 
of antennas should be taken along and 
tried. 

It has been my experience that a 
field-strength meter is practically use- 
less and a waste of time. The simpler 
and most accurate method is the 
“watch-and-talk” method. This consists 
of a pair of sound-powered phones with 
a separate lead. One man watches the 
TV set while the man on the roof does 
the testing. Do not hook the phones 


one 


design 
bars.— 


success 


Using the ‘Layer ef fect’’ 
S ) f 
for 


greater signal — strength 


technique obtaining 


in weak-signal areas 


By C. F. MAHLER, 


into the u.h.f. transmission line as a 
short cut. There is no way, to my 
knowledge, of combining the two fun 
tions in one lead. Not in u.h.f. anyway 
In locations blocked out by hills o1 
such within the strong primary signal 
area, always start your tests closest to 
the ground. In these areas a very strong 
ground wave might turn out to be the 
only signal. The ground wave will 
diminish farther out from the station, 
depending upon the power of the trans 
mitted signal. It is not uncommon here 
in Portland, Ore., to see antennas in 
the front yard or low on the side of 
the house. One extreme instance I can 
remember was finding the only signal! 
7% feet from the living-room floor 
You probably have heard by now that 
flat 300-chm line is no good for u.h.f 
The reason is that water on the line 
will disturb the magnetic field around 


nes 


— ta, 


Sie pe 
~ i 
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Fig. 2—Lead-in is looped over antenna. 
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the wire. You must use a round or 
tubular line. Open line has a tendency 
to pick up line ghosts and will short 
out when it snows. Some manufacturers 
recommend that you seal the top end of 
the tubular line to keep out the water. 
Since the line is hollow on the inside, 
this procedure should be avoided. Do 
not seal the top end. When you have 
heavy condensation inside the tubular 
line the droplets of water collect and 
are trapped in the line until it dries 
out. Always loop the lead-in over the 
top of the antenna and leave the ends 
open to let the air circulate (Fig. 2). 

If you use a lightning arrester, make 
sure it doesn’t short out the antenna or 
cause signal attenuation. Some _ ar- 
resters that worked O.K. on v.h.f. are 
no good for u.h.f. 

When checking the roof of a home 
for an antenna installation, start at 
the lowest point possible on the roof 
and walk back and forth covering 
everything at that height before raising 
the antenna. This is the only way 
there are no short cuts. You might hit 
something right at the start but you 
will never know there wasn’t something 
better elsewhere on the roof. Remember, 
you are getting paid to bring in the 
best picture available. You must test 
to find vertical and horizontal layers. 

The vertical layer goes straight up 
and provides a good signal. If you are 
trying to pull the signal through heavy 
tree growth, this layer will be strong 
down low and weaker up higher until 
you get over the tops of the trees. If 
it is raining and the trees are wet, it 
is extremely difficult to pull the signal 
through the green growth, but you 
probably will find it 3 to 10 feet from 
the ground. The trunk section of the 
tree group, of course, has more open- 
ings than the heavy green sections. 
Trees will often cause bad streaks and 
ghosts. You then must try the corner- 
reflector type antenna, or any with a 
good front-to-side ratio. 

The horizontal layer runs parallel 
with the ground. Sometimes this layer 
will be very short. You can easily lose 
it if you are not careful to mark a 
place on the roof where you notice it. 
At other times this layer will be strong 
from one end of the building to the 
other. However, this is rare when in a 
very weak signal area. As a final re- 
minder, don’t think just you 
are in the fringe that you have to test 
20 or 30 feet in the air. Give the low 
spots a chance. You may be surprised. 


because 


I think this idea of layers of signal 
in patches around the building will 
enable you to do a better job on those 
tough ones. (Part of the horizontal and 
possibly the vertical layer effect may be 
due to the changes in the impedance 
of the antenna and its vertical angle 
of radiation, due to the variation in its 
height above ground as it is moved in 
search of a sensitive spot. This point 
is very important theoretically, though 
it will not have to be taken into con- 
sideration by the practical installation 
man.—Editor) END 
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October-December 


ITH the summer of 1954 the best 

season for sporadic-E dx in many 
years, the observation and recording of 
TV dx is becoming a major hobby. The 
pile of reports already on your editor's 
desk is much higher than that for any 
previous entire year. 

Who would believe, for instance, that 
156 different television stations could 
be identified in a single location? Yet 
that’s the record of 16-year-old Bedford 
Brown, Jr., Hot Springs, Ark. In June, 
1954, alone, he identified 114 stations, 
84 of them by sporadic-E dx. On a 
single day, June 7, Observer Brown 
logged 64 stations. Can anyone top this 
record? 

Our old friend, Louis Matullo, Wash- 
ington, Pa., now has logged 134 differ- 
ent stations, which is the Eastern record, 
as far as we know. Fred Von Genten, 
Berne, Ind., has 111, 91 of them photo- 
graphed. Fred picked up 65 stations in 
June, 44 of them on the 24th. Roger 
Anderson, Madison, S. D., has 91, of 
which 29 were received on June 1. 

Dx records have been made and 
broken, too. PRF-3, Sad Paulo, Brazil, 
has been reported several times. Best 
dx on this or any other TV station we 
know of is a logging by Bob Cooper, 
Lafayette, Calif., nearly 7,000 miles. 
HGLO (Colombia?) is reported by 
John Aldridge, Winston-Salem, N. C., 
as picked up at 8 p.m., July 4. Anyone 


know more on this one? 








TV dx is the 
numerous clubs and societi 
country; some old, son There's 
the Newark News Radio ib, Newark, 
N. J., and the National R » Club, Box 
38, Kensington Station, Buffalo, N. Y 
both old-line radio clul featul 
ing TV dx as well. Kenneth Bush, 60 
Grace St., Buffalo, N. \ 
feature story from a 
about the “E Skippe 
ers of the Buffalo 
1016 Sunnybrook 
Cant., 
spheric Propagation Society, 
with bulletins and prediction 
Yes, TV dx 
into quite a game! 

Now let’s have a lool prospects 
for the balance of 1954 In the last 
quarter we pa through a 
change 
agation 
still rine tropo pheric 
beriding in fair, calm weather, 
larly in 
water. 


factor of 
around the 


motiv 


now 


ends us a 
Buffalo paper 
50 TV dx 
Bob Cooper, 

Lafayette, 
operate the erican 


ome 


lono 
complete 
of thing's 


to come. developing 


marked 
prop 
October we 


in both weather and radio 
Through 


count on 


sCaSONnS 
can 
particu 
bodies of 
will 


localities near large 
Tropospheric propas 
hold up well in the 
through Noven ber 
sporadic-E dx either 
The middle of De 
a renewal of E, dx, for 
weeks either side of the 
Thi winter peal the ugh 
than the 
for plenty of 


ation 
warmer climate 
There will be little 
month 
cember will bring 
couple of 
Christmas holi 
days much 


horter umme ree i good 


irpris¢ END 
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COLOR TV CIRCUITS 


By KEN KLEIDON* and PHIL STEINBERG* 


HE I-Q system has a distinct ad- 

vantage in that it can produce 

greater color detail than is 

sible with the R- Y B~-Y system. 
This advantage is similar to that of a 
monochrome receiver having an i.f. and 
video amplifier response to 3.8-me over 
one with a response to only 3.2.mc. While 
many technical people may contend that 
the wider-band receiver is superior be- 
cause it is capable of reproducing a pic- 
ture with greater detail, have 
shown that most nontechnical viewers 
observing both pictures notice little if 
any difference in picture quality. One or 
possibly two tubes may be saved, with 
proper design, in the 3.2-me receiver 
(three instead of four i.f.’s and one 
instead of two video amplifiers). A 
greater number of stages usually will 
be required for the 3.8-mce receiver be- 
cause of the problem of obtaining the 
required bandwidth and adequate gain. 


pos- 


tests 


This comparison applies to color de- 
modulators in that the I-Q system af- 
fords greater color detail 
the higher-frequency color response 
(1.3 me). In the RY B-Y system, 
color detail is presented up to only 600 
ke. The finer detail in the picture, for 
both systems, is provided by the lumi- 
nance (Y) signal which has a frequency 
response up to approximately 3.5 me. 
The detail-reproducing ability of the 
luminance signal is not affected by the 
type of color demodulator employed. 
Only color detail is affected. 


because of 


The demodulators used for the I-Q 
system are similar to the R-Y B-Y 
demodulators covered in our last article 
The I and Q signals are demodulated 
at a 90° phase difference identical to the 
RY signals as shown in Fig. 1. The 
Q demodulator can be considered iden- 
tical in action to the BY demodula- 
tor; the 600-ke filter in the plate circuit 
identical. The I demodulator 
may be considered similar to the RY 
demodulator. However, there is a major 
difference in the plate-circuit low-pass 
filter, which has a response to 1.3 me 
as shown in Fig. 1. A more elaborate 
type of low-pass filter is required com- 
pared to the simple 600-ke filter which 
was discussed in the last article. The 
elaborate filter is necessary because a 
time delay is required for the I chan- 
nel due to the higher frequency re- 
sponse. This time delay is usually in- 
cluded in the design of the low-pass 
filter, Fig. 2, and is necessary for the 
same reason a delay is put in the lumi- 
nance channel. 


is also 


*Ratheon Manufacturing Company 
Television and Radio Division, Chicago, Ul 
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Another dissimilarity between the 
I-Q and R~Y B~-Y demodulators is 
the difference in phase between the two 
oscillator signals and the color burst 
signal. This difference in phase is 33° 
between the Q and burst signals (as 
explained in Part IV of this series) and 
requires shifting the oscillator phase 
by 33° with respect to the burst signal, 
before application to the demodulator 
suppressor grids. 

Two methods that are commonly em- 
ployed in present color receivers are 
illustrated in Fig. 3. One method in- 
volves slightly detuning the 3.58-mce 
burst takeoff transformer in the plate 
circuit of the first video amplifier, 
which effectively causes a phase shift 
in the 3.58-me burst signal with re- 
spect to the 3.58-me color subcarrier 
signal going to the bandpass amplifier. 
The other method is a special R—C 
phase-shift network between the os- 
cillator and demodulators. 

The demodulated color signals from 
the I and Q demodulators are coupled 
to phase inverters to obtain both nega- 
tive and positive I and Q signals for 
application to the matrix circuit. The 
matrix circuit will differ slightly from 
the R~ Y B ~ Y circuit in that a por- 
tion of both the I and Q signals are re- 
quired for each primary color signal 
(red, blue, green). In the R YB Y 
system the R Y and the Y signals are 
mixed to obtain the red signal indepen- 
dent of the B Y signal, and the 
B Y and Y signals are mixed to ob- 
tain the blue signal independent of the 
R Y signal. This fact is an important 
consideration when servicing. If, for ex- 
ample, an absence of blue is detected in 
a color picture of a receiver employing 
R Te Y demodulators, one source 
of the trouble may be a defective B ~~ Y 
demodulator whereas in the I-Q system 
one or both demodulators may be de- 
fective. 








Part V—The I-Q system 


of color demodulation 


and its circuitry 


Reviewing the over-all operation of 
the I-Q demodulators, the color signal 
from the bandpass amplifier (see Fig. 
4) is coupled to both the I and Q 
demodulators along with two signals 
90° out-of-phase from the color oscil 
lator. The resulting difference fre 
quency (I and Q demodulated signals) 
is bandpass filtered and coupled to 
phase inverters for application to the 
matrix circuit. The negative and posi 
tive I and Q signals are mixed along 
with the Y or luminance signal, and 
three primary color signals are ob- 
tained, identical to the three 
signals from the camera tube at the 
station. 

The three primary color signals (red, 
blue, and green) from the matrix cir 
cuit are coupled to individual video 
amplifiers. There are two basic types 
of color video amplifiers. They are 
identical for all tri-gun color picture 
tube receivers using either the R | # 
B Y, or I-Q demodulator system. The 
first type merely amplifies the 
green, and blue color signals 
they are applied to the color 
tube. Fig. 5 represents a typical color 
video amplifier and d.c. restorer 
schematic diagram. As can be seen, 
a color video amplifier is almost iden- 
tical to a monochrome video amplifier, 
except that, instead of only one, there 
are three. 

The three color signals from the 
matrix circuits are applied to separate 
amplifiers which may use the same tube 
type and circuitry as many black-and 
white receivers. The signal is amplified 
and coupled to the grid or 
cathode of the color picture tube. The 
color signals may be coupled to either 
the control grids or cathodes, depend 
ing on the polarity of the color signals 
The three cathodes are connected to 
gether if the signals are coupled to the 
control grids, and the 


color 


red, 
before 
picture 


correct 


control grids 
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. 1—The I and Q demodulators, with their 90°-separated screen supplies. 
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are connected together 
coupled to the 
storers’ 


if the signal is 
cathodes. The d.c. re- 
function (identical to that in 
a monochrome receiver) is to insure 
the proper color background at all 
Three d.c. restorers are used— 
one for each and are usually 
contained in one tube envelope. 

All three amplifiers are iden- 
tical and each must have a frequency 
response to approximately 3.5 me. This 
is necessary because during monochrome 
reception the three amplifiers are 
operating and amplifying their respec- 
tive portions of the video signa!. There- 
fore, servicing will be similar to mono- 
chrome video amplifiers and the 
precautions must be 
respect to rearranging 
replacements. 

The cathode gain control, 
in Fig. 5, will be 
and blue color 


times. 


color 


color 


same 
with 
part 


observed 
leads and 
illustrated 
found in the green 
video amplifiers and is 
adjusted to provide proper color bal- 
ance. The brightness control in the 
plate circuit of the d.c. restorer varies 
the d.c. potential and the operating 
level of the d.c. restorer. A green and 
blue brightness control will be pro- 
vided. However, there is no individual 
red brightness control or red = gain 
control. The red phosphor of the 15%- 
inch tricolor picture tube is 
efficient compared to the green and 
blue phosphors. For this reason the 
red signal is controlled only by the 
chroma and master brightness controls, 
and the green and blue gain and bright- 
ness controls are adjusted for proper 
over-all color balance. A more 
plete description and adjustment 
cedure will be covered in the 
article. 

Fig. 
color 


very in- 


com- 
pro- 
next 


6 illustrates the second type of 
video amplifier which may be 
used in a color receiver. Instead of 
deriving the three primary color sig- 
nals from the matrix circuit, the color 
video amplifiers receive the color dif- 
ference signals of R b Ae Y, and 
G Y from the matrix. The luminance 
or Y signal is coupled to the cathodes of 
the color picture tube, which are con- 
nected in parallel instead of 
applied to the matrix. 

Due to polarity inversion in a 
vacuum tube the +R ¥, +BY, 
and +G Y signals at the  out- 
put of the color video amplifiers 
are applied to the individual con- 
trol grids of the color picture tube. 
The Y signal applied to the common 
cathodes is identical to applying a + Y 
signal to the control grids. Therefore, 
the color picture tube acts as a matrix. 
With this system a bandwidth of only 
about 1 me is required for the color 
difference video amplifiers as only color 
video signals are being amplified and 
the 3.5-me bandwidth monochrome or 
Y signal is applied directly to the color 
picture tube cathodes. D.c. restorers 
are required as with the other system 
but must be connected between control 
grid and cathode so as to respond to 
changes in the syne amplitude between 
grid and cathode. TO BE CONTINUED 
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Fig. 2— The 1.3-me low-pass filter in 
the plate circuit of the [| demodulator. 


Fig. 3—Two methods 
of shifting phase. 
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ome part 
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other. In 


sweep and 
severe case 
over can be seen. 
defective 
different 
earity of the horizontal 


on the 


Locating the component is 
task. The lin 


weep depends 


an altogether 


hori- 
circuit, horizontal out 

linearity 
horizontal 
Kach one contributes 
defect in 
make the sweep nonlinear. 

Of all these importance 
of the linearity circuit is least appre 
ciated. Living in the shadow of the 
output stage on one side and the damper 
on the other, it 
sible for the smooth knitting 
of the left and right 
ture, 

Let us first look at the formation of 
the deflection-yoke waveform. The log 
starting point is the output tube, 
usually operated as a class-B or class-C 
amplifier. The output-tube grid is fed 
by a combination sawtooth and rectan 
gular voltage, and operating bias volt- 
age is established by a grid leak. 

The output tube comes out of cutoff 
(Fig. 1) and starts conducting at A, 
about one-third up its positive-going 
sawtooth. It continues to conduct for 
the remainder of the rising waveform. 
During this time of output-tube plate- 
current flow, the output transformer 
transfers the energy to the deflection 
yoke, and current flows there too. This 
flow sweeps the trace from about the 


proper operation of the 
zontal dischr ~¢e 
put cireult, 


tube, 


circuit, damper 
yoke 
to sweep linearity, 


them 


and deflection 


and a any one of may 


stages, the 


nevertheless is respon 
together 


sides of the pic- 


ical 


center, its undeflected resting place, to 
the right side of the screen. 

At the end of the peak positive grid 
drive, the input voltage suddenly re- 
verses its polarity, and a large nega- 
tive-going voltage drives the output 
tube far into cutoff. Since current flow 
through the primary of the output 
transformer stops, the magnetic field 
around the deflection yoke suddenly 
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Fig. 1 


collapses, shock-exciting the entire hori 
zontal output system, and the horizontal 
retrace I} from right to left begin \ 
With the yoke current damped, this 
collapse would merely return the beam 
to the center of the But the 
sudden reversal of the yoke’s magnetic 
field drives the damper into cutoff and 
sends the shock-excited output system 
into (70 to 75 ke) The 
beam-—instead of stopping at the center 
of the screen—-keeps moving to the left 
(this is the 


retrace). 


screen, 


oscillation 


edge necessary 7-micro- 
If the shock-excited 
oscillation were to continue, the beam 
would swing wildly back and forth 
across the screen, causing many fold- 
over lines and extreme nonlinearity. 
Obviously, at this point the 
circuit must come into play. 


second 


damper 


Damping action 

If no damping tube were connected 
across the deflection coil, the circuit 
would continue to oscillate until all the 
energy was used up. However, with 
the damper functioning, as soon as the 
retrace is completed and the spot starts 
a rapid swing from left to right, the 
damper begins to conduct (C), placing 
a heavy load across the deflection coil, 
damping the oscillations and making 
the first half of the left-to-right sweep 
linear. 

As the rate of energy decay becomes 
nonlinear, the output tube, which has 
been cut off not only during the retrace 
period but also during the early part 
of the left-to-right begins to 
conduct and takes over the job of 
maintaining a linear sweep the rest of 
the way. Between the point of damper- 
current nonlinearity and the nonlinear 
start of output-tube current, there is 
a critical crossover point. At this point, 
the linearity coil, in with the 
primary circuit of the output tube and 
the damper tube, takes over. 

At the center of the where 
both the output tube and the damper 
are conducting simultaneously, the lin- 
earity circuit plays its part. 


sweep, 


series 


screen, 


Linearity circuit 
This circuit is a simple low-pass filter 


induct- 
function is to 


resonant at 15,750 cycles—its 
ance is variable. Its 


Current flow 


through yoke. 


deform the nonlinear 
output-tube current so that it 
and opposite to the nonlinea 
of the damper-tube current. Th 
there is a linear transition 
curve to another (D), and thu 
sweep. 


portion 


To obtain a linear 
of conduction in the output 
decay in the damper tube mu 
simultaneously. To control the start 
the output tube, we can vary its grid 
bias or vary the amount of signal fed 
to the grid (grid drive). 

To vary the conduction period of the 
damper tube, the linearity coil must be 
adjusted. This controls the  phas 
relationship between the current in the 
resonant linearity circuit and _ the 
damper-tube current. The relationship 
between these two currents affects the 
voltage linearity boost 
capacitor (damper “bias” voltage) and 
thus the conduction period of the 
damper. Thus, the 
controls the sweep linearity around the 
it shapes the out 
put-tube plate current at the start of 
its conduction, and shapes the dampe1 
current at its period of The 
result is a_ linear current 
through the deflection yoke. 


sweep, 


across the 


linearity circuit 


center of the picture 


decay. 
sawtooth 


Servicing linearity circuits 

In adjusting the linearity 
member that in 
linearity can be obtained at 
ferent coil settings. If the 
turned to almost its innermost position, 
the picture will bloom. If this occurs, 
turn the slug for good linearity at the 
outer edge of its tuning range. 

The technician can get a 
good view of the sweep current in the 
deflection yoke by inserting a low-value 
resistor—10 to 20 ohms—in the low 
side of the deflection coil and observing 
the voltage across it with an oscillo 
scope. This will frequently provide an 
excellent clue as to the exact point of 
nonlinearity. 

In checking the resistance of lin- 
earity coils, no general rule can be laid 
down. Even in the popular ranges of 
inductance, the coil resistance 
depending upon the type of 
used. 


coil, re 
some receive! 


two dif 


good 
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service 


varie 
winding 
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Co esy RCA 
Fig. 2—Extreme horizontal non-linearity 
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Poor linearity can take the form of 
an uneven sweep, or foldover. The 
linearity coil itself is effective usually 
ynly in the case of slight nonlinearity. 
In such a case, the coil should be varied. 
If turns are shorted, lowering the 
inductance, all adjustments will either 
ve ineffective or critical and unstable. 

A very common cause of nonlinearity 
is a defective boost capacitor or damper 
tube. These usually cause serious fold- 
ver of the picture at the left and 
white vertical bars, also on the left 
side of the screen. In severe cases, less 
pronounced bars can be seen 
the entire face of the screen. 

Many linearity problems arise as a 
result of overdriving the horizontal 
output tube. Check it! Adjust the 
drive control to eliminate the white 
vertical drive bar from the picture. 
Overdriving will shorten the life of the 
horizontal output tube. 

In general, when the picture is 
stretched over the right side of the 
screen, invariably the trouble will be 
before the linearity coil. Check all 
voltages and components in the hori- 
zontal output circuit. An open screen 
bypass capacitor is a frequent trouble- 
maker, as are the cathode resistor and 
capacitor. Also, check all components 
in the horizontal discharge and drive 
circuits. 


across 


Fig. 3—Dimensions of helical antenna. 


However, when picture stretch is on 
the /eft side, the trouble will usually 
be at or after the linearity coil. Check 
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The helical, a high-gain antenna 


for a defective linearity coil, damper 
tube, deflection yoke, and components 
in these circuits. See Fig. 2. 

Using these same principles, foldover 
on the left side should be checked for 
in the damper and yoke circuits; fold- 
over on the right side should be checked 
for in the horizontal output circuit. 


Helical antenna 

I have been trying for some time to 
get information on a helical antenna. 
I have written to several antenna com- 
panies, but none of them stock it. Could 
you please give me dimensions on the 
helical antenna as I wish to build one 
to receive a local u.hf. I have 
heard these antennas have a very high 


gain.—E. V. D., Troy, Ny. 2. 


station, 


The helical antenna is a fairly high- 
gain and broad-bandwidth unit. The 
principal reason for its comparative 
lack of popularity is the awkwardness 
of its construction. In practice, the 
antenna has been found very difficult 
to mount and presents a high wind 
resistance. 

Fig. 3 shows the general configura- 
tion and dimensions of the _ helical 
antenna. The ground screen can be 
made from 0.5-inch mesh wire fastened 
to a wooden or metal frame. A small 
metal ground plate about 1/6 wave- 
length in diameter should be soldered 
to the center of the ground 
The ground plate may be made of sheet 
copper or tin. The transmission line 
(RG-63/U, RG-79/U, or RG-89/U) is 
connected to the antenna through a 
hole in the center of the ground plate. 
The center conductor goes to 
the helix aad the outer to the ground 
plate. 

The main construction difficulty comes 
in the winding of the helix. A_ soft 
grade of aluminum tubing or aluminum 
clothesline or ground wire should be 
used. It will have to be wound on a 
heavy wooden or metal cylinder. Pre 
calculations are pointless as the 
helix will “relax’’ when it is taken off 
its winding form. Use nonmetallic 
longerons to support the turns and to 
fix them in place. 

The antenna has an impedance of 
approximately 125 ohms. Good results 
can be obtained using a length of 6 
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The vertical bar or bars at the left 
side of the picture, that look like Bark- 
hausen oscillations, are probably the 
result of internal arcing in the 4.7-yyf 
capacitor plate circuit 
of the horizontal tube. Such 
interference looks very like the 
familiar Barkhausen oscillations but 
none of the usual remedies will correct 
it, and you seem to have used most of 
them Before checking the 
transformer, replace thi 
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output 


mut h 


output 
capacitor. 
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its a cinch 


By E. AISBERG 


From the original "La Télévision 
... Mais c'est trés simple!" Trans- 
lated from the French by Fred 
Shunaman. All North American 
rights reserved. No extract may 
be printed without the permission 
of RADIO-ELECTRONICS and the 


author. 


Thirteenth conversation, first half: Post- 


tive and negative detection; polarity wtth 


one or two v.f. stages; detector component 


values; push-pull detection, will it work? 


WILL—You know, every once in a while our talks remi 
me of a trip up a steep mountain trail. 

KE N—lI hope the road isn’t getting too rough and rugs 
for you. We can take things a little easier—go into a 
more detail, if you like. 

WILL—No, that’s not it! You know those hairpin road 
that hang onto the side of a mountain, and give 
feeling that you're passing the same place over and 
again, though you're really quite a little higher uy 
time? Well, every once in a while I have the feeling 
I'm going back through my course in radio, because th 
things we’ve just been learning are—if you don’t mind m 
stealing a radio-TV term—‘“parallel” to things I’ve learned 
in radio. For example, haven’t we just been talking ab« 
r.f., frequency changing, and i.f.? 

KEN—You’ve got a good comparison there. And y« 
find as you go further and further up, the scenery 
to broaden out—get vaster and vaster. As you go thr 
the various stages of a TV set, you’re going to find 
terrain a lot more rugged than in radio, becauss 
carrier and the modulating signal it carries are 
higher frequencies 








WILL—Well, I suppose we’re just coming to the pa 
of the trail where the signs they put up for tourist 
Detection and Audio Amplification? 

KEN—You’re right! We’ll begin with the problen 
detection today. Now that we’ve amplified our signal 
higher and lower radio frequencies (in the r.f. and 
stages) the time comes when we have to get at the modula 
tion it’s carrying. After all, the r.f. is just a mean 
transportation for the signal. It gives us so many problen 
we sometimes forget that. It’s very rapid transport—but 
nothing more. Your carrier is like a truck. We load the 
video signal on it at the transmitter. Now we've got to 
unload it—get the video frequency out of this r.f. carrier. 





WILL—And when we detect our signal, we have to 
amplify it at audio frequency, I suppose? 
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KEN—You can hardly use the term “audio frequency” 
the video signal. It covers a band that runs practically 
ym zero to several million cycles per second. Let’s rive 
its right name—video amplification! 


A question of polarity 

WILL 3eg pardon! I was just thinking of radio again. 
But let’s not get ahead of ourselves. Suppose we cover 
detection before going on to amplification. I suppose we 
can use a crystal, diode, or triode to detect a TV signal, 
just the same as a radio signal, and either grid-leak or 
grid-bias detection—if we detect with a triode? 

KEN—Yes, I guess you could. But in actual practice 
you'll find the diode most of the time, and grid-bias (or 
plate-bend) detection with a triode pretty rare. But the 
crystal is becoming very common. A crystal diode is less 
trouble than a tube and, because of its small capacitance, 
is better adapted to high-frequency work. 

WILL—Is there any aifference between a diode detector 
circuit in TV and radio? 

KEN—Not a bit! Take a look. The r.f. (or if... if you 
like) voltages across coil L are applied to the diode (crystal 
or tube). It is connected in series with load resistor R, 
which has capacitor C across it. The alternation that makes 
the cathode positive cannot get through. But the next 
alternation, the one that makes the cathode negative, per 
mits current to pass to the anode in the direction of the 
arrows... > 

WILL—But why do you say that current flows when the 
cathode is negative? You have the plate marked negative 
here 

kK EF N—When the cathode is more negative than the anode, 
electrons can flow across the vacuum in the tube, or through 
the surface barrier in the crystal. You know that. These 
electrons are supplied by the voltage induced in L. Since 
the top end of L is the most negative point in the circuit, 
any current flow will make the bottom of the resistor more 
positive than the top. Electrons are being drawn away 
from it by the positive lower end of L, if you like. When 
the top end of L is positive and the bottom negative, no 
current can flow through the diode or R, so the polarity 
isn’t changed. 

WILL—Then if we represent our modulated r.f. signal 
in the usual way, as you have here below the circuit, the 
detector blots out everything above the horizontal zero axi 
and lets only the negative alternations go through, and 
even these r.f. alternations lose their identity and are 
combined to produce the video signal by the accumulative 
action of capacitor C, 

KEN —I see you haven't forgotten much of what I taught 
you about radio not so many years ago. But notice now 
that instead of passing the negative alternations, we could 
just as well use the positive ones. All you have to do is 
turn the diode around. 

WILL—That would be silly! Then your maximum video 
ignals would be produced by the most positive voltages. 
If you applied signals like that to the picture-tube grid, 
you'd get blacks where you should have whites—a negative 
image! 

KEN—Perfect reasoning! And if you intend to use the 
signal from the detector direct on the pix-tube grid, you'll 
have to use negative polarity. But we usually have one 
or two stages of video amplification between the detector 
and the picture tube. The detector doesn’t put out enough 
voltage to modulate the cathode-ray spot from a good white 
to a good black. Now, an amplifier sto .e reverses the phase 
of a signal applied to it—what comes in as a positive pulse 
to the grid becomes a negative one at the plate, and vice 
rerasd, 

WILL—I can finish the story now. If you have one v-f. 
stage, you need positive polarity. But if you have two, 
you need negative. 

KEN—Exactly! But remember you can change your 
signal polarity another way. You can apply a negative 
voltage to the control grid of your cathode-ray tube, or a 
positive voltage to the cathode, which makes the grid rela- 
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f tively more negative. So, if you have 
y 45552 at the picture-tube grid, it may be easie1 
3 circuit to apply the signal to the c: 
another vides age. 
WILI The with polarity 
detection for one stage and positive 


Sudden drop of values 
KEN—You seem to have it, Will. Now 
out the valu of capacitor C and re 
eireuit 
WILL—Well, I suppose we can lu 
values of one hundred pyf and a half megohm 
radio? 
KEN—Oh, you think so? Well, now, just rememb« 


¢ 
re 


the current you’re detecting is alternating at a 
not far from 50 megacycles a second. And the 
video voltages can run up to 4 me. What reactance: 


your little one hundred-yyf capacitor offer to 
example? 

WILL—Let me calculate—why, only a little 
four hundred ohms! ! Is that possible? 

KEN—It’s probably correct. Now, how do youn 
ohms compare with the half-megohm resistor? 

WILL—It would be practically shorted. You’d 
tically no voltage across resistor R, and no sign 
video amplifier. 

KEN—You’re getting just a little too qui 
Certainly the lower video frequencies would 5 
with practically no attenuation. But the higher 
would be attenuated, and you’d get a picture 
no fine detail 

WILL—wWell, let’s cut down the capacitor till 
enough reactance for the higher video frequencie 

KEN—That’s just what has to be done. But you 
too far in that direction either. The capacitance of ¢ 
remain considerably higher than the cathode-anode 
itance of the detector diode, if the greater part 
detected voltage is to appear across the terminals of ¢ 
R. So we use a capacitance of 10-20 ypyf. Some set 
it entirely, and leave the job to the various wiring 
itance 

WILL—That would be economical, anyway. But 
to me that the reactance would still be a little low 
to R 

KE N—Yes, you have to cut that down, too 
use 3,300 or 3,900 ohms. 

WILI I suppose with a load re 
the detection efficiency would take 

KEN Well, even in radio we're : 
90°. of the detected voltage. But by 
designed for television, which have very 
resistance as well as low cathode-anode capaci 
can apply a good part of the detected voltage t 
amplifier. 

WILL—So the circuit will be the 
the values will be much smaller? 

KEN—Well put! And you'll see 
residual r.f. much more often than 





radio, at least. 


WILI Why, that filter lpoks just 
filter in a power supply! 

KEN—Nothing strange about that, Will. Both 
are designed to vet rid of a higher frequen y than 
to be passed So in both cases you use inductor 











the higher frequencies, and capacitors to give then 
path to ground. 

WILI Well, since this filter looks so much like 
a power ipply, couldn’t we go even further and n 
detector a double-diode affair, to give full-wave 
tion? 








KEN our idea would no doubt work perfectly, 
you had a suitable balanced input transformer—t} 


would be more efficient than a single diode. Filterir 
be easier, too, same as at 60 cycles. TO BE Ct 
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license cost 
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that it enables 
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The operation and appl ation 


of wntere ting elec tront 


circuits 


HE univibrator differs from the V2 conducts heavily since its grid re IR drop across R1 decreases unt 
multivibrator in that one of the turns to B plus. This is the stable state no longer sufficient to keep V2 « 
tubes is biased far enough neya of the circuit. If a positive pulse j 8. V2 now begins to conduct 
tive to prevent free-running opera- now applied to the grid of V1, the current and its plate voltage dec: 
tion. In this stable state, one of the following changes will occur in the 9. This decreasing voltage 
tubes conducts and the other is cut off. — circuit: ferred through the voltage divid 
This condition will remain until a 1. The plate current of V1 charges the grid of V1. 
trigger pulse is applied. The cut-off capacitor Cl 10. V1 becomes cut off and the « 
tube will then conduct and the conduct 2. The charging current of C1 pro is back to its stable state. 
ing tube will be cut off. After a length duces an IR drop across R1 The length of time the circuit 
of time determined by circuit values, 4. The IR drop across R1 makes the in its unstable state (V1 cond 
the circuit will again return to its grid of V2 ie positive and drives it and V2 cut off) is determined 
table state and remain there until to cutoff charging time of Cl. The time constant 
another input pulse is applied. Since, 1. When V2 goes to cutoff, its plate R1IC1 therefore determines the 
of the output pulse. Since the 
—+F , brator produces an output in respor 
6SL7-GT ; r : “ ‘7 : to an input pulse, it is sometime 
5 , ferred to as a one-shot mult i 
| In the univibrator circuit sl 
regain sf | | Fig. 2, the second tube is couy 
| , , . ; a “th the first by a common cathode re 
ae = _ Since V2 operates at saturatior 
y ' draws a large amount of plate « 
The resulting IR drop acro 
sufficient to bias V1 to cutoff 
, positive pulse is now applied 
4 basic univibrator circuit. Fig. 2—Cathode-coupled univibrator. grid of V1, this tube will bec 
conductive. Its plate current w 


+ 
t 


Fig. 1 


voltage increases, cause Cl to charge through R 
is switched from its stable to unstable 5. This increasing voltage is coupled IR drop which now appears a 
state and back again, a pulse wave to the grid of V1 through voltage cuts off V2. As V2 ceases t 
the divider R2 and R3. plate current the voltage acr« 
6. The increase of voltage at the no longer sufficient to keep V1 « 
grid of V1 further increases the plate When the charging current of ( 
current in this tube. This action ends decreased to a value such that the IR 
with V1 conducting heavily and V2 drop across R1 is no longer iffic 
cut off. to keep V2 cut off, the circuit return 
7. As Cl continues to charge, the to its stable state. Here again, the 


for each input pulse, the univibrator 


form is produced at the plates of 
tubes. The duration of this pulse is 
equal to the length of time the circuit 
remains in its unstable state. Since this 
interval is determined by circuit values 
and not by the input pulse, the output 
pulse duration and amplitude will be 
independent of the characteristics of 
the input pulse. The univibrator is 


widely used where pulses of random 
amplitude and width must be converted 
to uniform pulses. When used for this 


purpose, the circuit is also known as sn ST 224 
a pulse equalizer. . ' . sid 
The univibrator circuit is shown in > p 3 = 
Fig. 1. V1 is cut off by applying a . 


negative bias voltage to its grid, and 


*Northwestern Vocational Institute 


Minneapolis, Minn Fig. 3—The trigger-delay circuit is based on the univibrator. 
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Fig. 4—The basic flip-flop circuit. 











so that it will coincide in time with 
the waveform to be observed. This 
technique is extremely useful in the 
study of transients. 


The flip-flop circuit 

Like the univibrator, the flip-flop 
circuit is not free-running and will 
switch only in response to an input 
pulse. Unlike the univibrator, how- 
ever, the flip-flop has two stable states 
and can remain in either one _ indef- 
initely. Applying an input pulse will 
switch the circuit from its first stable 
state to its second. The next input 


. 5—Scealer circuit permits operation of electromechanical counter. 


characteristics of the output pulse are 
independent of the input pulse. The 
advantage of the cathode-coupled uni- 
vibrator is that it requires no negative 
voltage, simplifying the design of the 
power supply. 


Univibrator applications 

As a pulse equalizer the univibrator 
has been widely used to convert the 
random pulses of a Geiger or scintilla- 
tion counter into the uniform pulses 
required to operate a counting-rate 
meter or a scaler. Another use of the 
univibrator is as a trigger-delay cir- 
cuit. This is a circuit that produces 
an output pulse at a fixed, usually 
controllable, interval after the applica- 
tion of an input pulse. 

In the trigger-delay circuit shown in 
Fig. 3, V1 and V2 are connected as a 
conventional univibrator. The _ pulse 
produced at the plate of V2, in response 
to an input pulse, has a width dependent 
upon the setting of variable resistor R1. 

The pulse from the plate of V2 is 
applied to the differentiator network 
R2C2. The output of the differentiator 
consists of two narrow pulses, one posi- 
tive and negative. The positive 
pulse corresponds in time to the leading 
edge of the pulse from V2, and the 
negative pulse corresponds to the trail- 
ing edge. This relationship is 
in the waveforms of Fig. 3. 
of the differentiator is fed to a half 
wave rectifier that passes only the 
negative pulse. Since this negative 
pulse coincides in time with the trailing 
edge of the pulse from V2, the time 
between the application of an input 
pulse to V1 and the production of an 
output pulse from the rectifier can be 
controlled by the setting of Rl. The 
chief use of the trigger-delay circuit is 
to delay the sweep of an oscilloscope 


one 


shown 
The output 
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pulse 
initial 


will restore the 
state. 


circuit to its 
Thus, two input pulses 
are required to produce one complete 
cycle. This circuit is also known as the 
Eccles-Jordan trigger circuit (Fig. 4). 

Assume that V1 is 
that V2 is cut off. 
is now 


conducting and 
If a negative pulse 
fed into the circuit, it will de 
crease the plate current in the conduct- 
ing tube. These changes will then occur: 

1. As the plate current of V1 de- 
creases, its plate voltage increases. 

2. This increasing voltage is trans- 
ferred to the grid of V2 
voltage divider. 


through a 
3. The increasing voltage at the grid 
of V2 causes it to conduct plate current. 

4. As V2 conducts, its plate voltage 
decreases. 


5. This decreasing voltage is trans- 


PARTLY 


A TV chassis built around a 
printed circuit features the 
1955 line of Admiral receiv- 
ers. The printed circuit con- 
tains six tubes and one-third 
the normally exposed wiring 
in the chassis. The circuits 
are photo-etched on sensi- 
tized copper plates. After all 
components, such as_ resis- 
tors, transformers, and ca- 
pacitors, are assembled to 
the plate, it is dipped briefly 
into molten solder. The solder 
adheres to the etched circuit. 
In making service repairs, 
the leads of a component may 
be clipped off and used to 
“spot solder” a new compo- 
nent in place, eliminating 
extensive circuit rewiring. 
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ferred through a voltage divider to the 
grid of V1, further 
current of this tube 

6. This action culminates 
cut off and V2 conducting. 

If a second input pulse is applied to 
the flip-flop, the same action will repeat 
with the roles of the tubes interchanged, 
and the circuit will return to its first 
stable 


reducing the plate 


with V1 


state. 


Flip-flop applications 
The flip-flop circuit i 

as a scaler. The 

frequency 


primarily used 
caler circuit 18 a 
divider, i.e. it 
pulse output whose frequency 
to a submultiple of the 
frequency. It differ 
vibrator divider in 
input pulses can be applied at 
This is 
either of its 
a feature of 
used with such source 


produces a 
is equal 
input pulse 
from the multi 
that the 
random. 
can exist in 
indefinitely, 
importance when 


frequency 


because the circuit 
stable 
extreme 


tate 


of random pulses 
as the Geiger 
tion, the scale 
quency of the Geiger counter 
sufficiently low to operate an 
mechanical counter (Fig. 5). 

In the first flip floy of Fig. 5, V2 is 
conducting and V1 is cut off. A 
tive-pulse input (supplic 
will 


counter. In this applica 
reduces the fre- 


to a value 


pulse 


electro- 


nega 
d by the Geiger 

conditions. 
input pulse will restore the 
Since 


counter) 
A second 
circuit to it 

complete cycle 
flop result 


reverse these 
Initial state one 
of operation of the flip- 
from the application of two 
input pulses, the waveform at the plate 
of V2 has a one-half the 
frequency of the input pulses 

The output of V2 is differentiated 
and applied to the grids of 
flip-flop. Here, the frequency is again 
divided by two so that the output of V4 
has a frequency one-fourth that of the 
input 


freque ney 


the second 


pulses. Successive flip-flops pro- 
vide output frequencies of 1/8, 1/16, 
1/32, 1/64, et 

The total int is determined 
by multiplying the counter reading by 


the circuit END 


scaling ratio 
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4-foot reflector for 10.7-centimeter operation. 


HILE astronomy 
associated 


is usually 
opti al in- 
modern observa- 
with 
(Fig. 1). 
perhaps 
recent de 


with 
struments, 
tori are crammed 
electronic 
And while astronomy it 
the oldest of 


velopment 


well 
elf i 


clence 


apparatus a 


man’ 
in the comparatively young 
field of electronic have become so 
portant to the study of the stars 
whole new field of activity ha 
up Thi field is often called 
astronomy 

Professor A. C. B. Lovell, writing in 
the July, 1951, issue of RADIO 
ELECTRONICS, ha called atten 
tion new 


im 
that a 
prung 


new radio 


already 
thi 
and 
the paths of 
there 


to one branch of alliance 
between a 
that of 


by radar 


tronomy electronic 
tracking 


But 


meteors 
are many others 
Electronic controls 

The ponderous mechanism of a multi 
ton telescope must be 
can allow the in 
spot in 
tar, it 
heavens. 
this 
balanced 


arranged sc. it 
trument to 
One 
that 
control 
The 
frictionless 


point at 
sighted on a 
the 
ideal 
delicately 
tele 
typical 
fractional- 
The 
motor is excited by the amplified output 
of an oscillator whose frequency can 
be varied within narrow limits. The 
reduction of the drive motor is 
that, when it is excited at the 
oscillator’s center frequency, it will 


any Space 
must follow 
Electronic 
application 
and almost 
mount is driven, in a 
by a geared-down, 
horsepower synchronous 


tar across 
are 


for 
SC ope 


case, 


motor 


pear 
such 
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move the across the heavens at 
the same pace as the apparent rate of 
motion of the stars. Theoretically, once 
the scope is zeroed-in on a given star it 
will keep that star within its field of 
view for hours at a time, allowing long 
exposure photographs of faint object 

At tually, however, even the per 

fectly won't 
“freeze” 
due to 


scope 


most 
designed 
the star 
such 
refraction of 


apparatus 
for extended 
phenomena as variable 
the light by the 
earth’s atmosphere and slight twist 
and bending effects within the tele 
itself because of temperature change 
Thi 1s the 
oscillator comes in. 
oscillator 
to time, 


periods 


star’ 
ng 


cope 


variable 
By altering 
frequency slightly from 
the astronome! 
virtually motionle 
field of view. 

the 
drive 


where frequency 
the 
time 
the 
tne 


can keep 


tar within 
scope’s 

Perhaps 
electronic 


most 
usé 


popular type of 

an 
(Fig. 2). It 
stretched 
small piece of 
middle of the 
centers of two 


electro 
oscillator 
thin 
anvils; a 
attached to the 
extends into the coils, 
a “driver” and a “pickup” When 
the signal from one coil is amplified and 
fed to the other in the proper phase to 
maintain oscillation, the 


mechanical 
ists of a 
two 


con 
wire between 
iron 


wire 


coil 


wire vibrates 
at a rate dependent upon its tension. A 
signal is picked off and fed through an 
amplifier to a power stage whose output 
excites the telescope drive motor, pro- 
ducing a rate of motion in the instru 
ment which is dependent on the 
vibration-rate of the wire system. This 
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materials, 
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that 
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of accurately measuring the re 


ing current flow. In a typical instance 


the 


incremental current flow from the 
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phototube’s light-sensitive surface 
might be in the order of 1/50th of one 
billionth (2 x 10") ampere. To accu- 
rately measure such minute changes, 
electron-multiplier phototubes are often 
used (Fig. 3). These tubes have, in 
addition to a light-sensitive surface, a 
number of anodes, each with a highet 
applied voltage than the preceding one. 
Electrons emitted from the light- 
sensitive surface of the cathode are 
attracted toward and impinge upon the 
first anode where, by secondary emis- 
sion, they knock off several more elec- 
trons; these are attracted toward and 
strike the second anode, knocking off 
a whole cluster of electrons. The proc- 
ess is cumulative until, at the last 
anode, electron flow has been multiplied 
by a factor of perhaps a million, and 
hence current flow is large enough to 
be measured with the proper equipment. 
Often the photocell is refrigerated with 
dry ice to keep its dark-level output at 
a minimum, and is followed by a more 
or less conventional d.c. amplifier. 
Closely aliied with photoelectric 
photometry is stellar radiation meas 
urement by thermocouple receivers. 
While many radiomen know that two 
dissimilar metallic strips joined at one 
end will generate a voltage propor- 
tional to the temperature of their june 
tion, the use to which this fact is put 
In modern astronomical observation is 
Previous articles 
in this magazine have pointed out the 
comparative simplicity ot thermocouple 


almost spectacular 


temperature-recording devices used in 
industrial applications; here the tem- 
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itive elements can be im 
mersed in the molten metal or encased 
in a furnace, close to the source of the 
heat. But consider the astronome 
problem. He wants to measure tempera 
ture and temperature change on a dis 
tant planet, or perhaps on a tiny sun it 
some remote yalaxy. What’s more, he 
does it! 

Actually his tools, except for the 
telescope, are basically similar to those 
used in industry Sut they are used 
with greater finesse, and are consider- 
ably refined. While the industrial tech 
niclan requires fain accuracy of meter 
ing temperature changes ranging from 
a few degrees to perhaps a few thou- 
sand degrees, the astronomet works 
with almost unbelievably small incre 
ments of thermometry. The tempera 
ture rise of a thermocouple receiver, 
for instance, induced by such a faint 
star (radiometrically speaking) a 
Soss 4542, is of the order of 9 millionths 
of one degree (9 »« 10°) Centigrade 

A typical thermocouple receiver con- 
sists of two couples hooked in series- 
bucking, and often sealed off in a 
partial vacuum to increase sensitivity, 
with a tiny, blackened plate fused to 
each couple. The function of the plate 
is to provide an energy-absorptive sur- 
face upon which to focus the star 
image; the energy absorbed by the 
plate is conducted to the joint of the 
couple, and provide 


1 yreater sensitivity 
than would be the case were it not 


present The reason for the eri 


bucking arrangement is” twofold it 


provides a compensated circuit, so that 


Fig. 1— 
Electronic 
installation 
in a modern 
astronomi 
cal observa- 
tory 


Fig 
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ie a 50-foot highly pol- 
ished aluminum, arranged atop a gun 
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mount so it can be rotated to point at 
the sky. Like its 
the radiotelescope is usu 
ally fitted with a motor-driven position 
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Fig. 3—Electron-multiplier circuit. 
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fixed the origin of this “cosmic 
in the Milky Way 


experimenter, G 


as somewhere 

An amateur 
Reber, now with the 
ards, did a 
his home in 


Sureau of Sta 
great deal of 
Wheaton, IIl., 
1936; shortly thereafter an 
group began investigations 
same line. All received signals 
outer space, and all found the source of 
the be the 
Milky Way. 

Several theories attempt 
this phenomenon of r.f. radiation from 


WOTF 
starting } 
English 
along tne 
from 


radiations to somewhere in 


to explain 


space, or more properly from clouds of 
dust and gas. One 
thought supports the so-called “free- 
free transiticn” doctrine. According to 
it, an individual electron in its random 
travel through space occasionally comes 
within the region of influence of a free 
and alters its 
an orbital are around the ion; since 
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WIDE-RANGE 
SPEAKER 
SYSTEM 


The unobtrusive 
Diminuette speaker 
enclosure in a typ- 
ical environment. 


Response 
the 


Fig. 1— 
curve of 
tem. 


SVS- 


Character- 
the 6L-1. 


Fig. 2 
istics of 


Fig. 3—The 32K TR 


tweeter’s response. 
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Fig. 4—The cabinet and speaker board. Fig. 5—Angled speaker disperses sound. 


The Permoflux Diminuette, shown in — electrical input and speaker cone excur- tion. As the curve of Fig. 2 
the photograph above and described sion. the resonance of this speake 
in this article, is a speaker system of The real advantage of this principle in the &80-cycle region. A spec 
mall size (23% x 11 x 12 inches), is that baffle requirements for the designed cone type tweeter (Perm: 
designed specifically for use with hi-fi multiple combination remain approx model 32KTR) was employed for 
ystems where the above frequency imately the same as for one of the high frequencies. Response of thi 
range requirements apply. Its response mall speakers, permitting great reduc is essentially flat from 2,000 to 1 
characteristic hown in Fig. 1—indi tion in speaker cabinet size. This prin cycles (Fig. 3). A high-pass filter 
cate that output is essentially constant ciple has not been more widely employed in the tweeter in the 3,000-cycle re; 
over the range of 45 to 16,000 cycles, in high-fidelity speaker systems to date taking advantage of the excellent 
these being the points at which response possibly because of the impressive range characteristic of the 61 
is down 3 db. The 5-db-down point appearance of the large enclosures re ers and limiting the tweeter 
are 40 and 17,000 cycle Measure quired properly to load the big speaker frequencies for which it was desi 
ments were made with a 1l-watt-input commonly used. These enclosures can Laboratory tests disclosed that 
level, simulating typical small room be a very handsome piece of furniture’ the two 6-inch speakers were 
hi-fi listening condition and impress the uninitiated by their 6 inches apart, in a_bass-reflex 

heer size. However, hi-fi has now closure of less than 2 cubic feet vo 

Fundamental design pread to the multitude of people who — radiation efficiency was approxi 

ty using one of the oldest and are more interested in fitting their equal to that of a 12-inch spe: 
oundest principles of acoustic radia system unobtrusively into their living a 6-cubic-foot enclosure! 
tion, the Diminuette System achieve room (and budget) than in acquiring To aid both in lowering and 
its wide-range performance with re a new and bulky piece of furniture. ing the cabinet resonance, the 
markably low distortion and at a very Since a free-space cone resonance mounting board is tilted back 
modest price. The fundamental prin as low as possible was desired, the 7° from the perpendicular (see Fi; 
ciple of design is that of increasing ystem uses two special 6-inch speaker This lengthens the reflected sound 
radiation efficiency by employing the (Permoflux model 6L-1) with slotted, by directing it around the cabinet 
mutual coupling effect between two or plastic-impregnated outer cone suspen breaks up direct back-wave reflectio 
more closely spaced radiator This sion, for low and midrange reproduc between the back of the cabinet 
effect, properly employed, enables two 
identical speakers of small size to have 
higher radiation efficiency than a single 
speaker twice the ize of either At 
the same time, distortion and baffle 


SOUNDING BOARD 

MOUNTED AT TWO 6° SPEAKERS 
volume requirements are reduced by 7 ANGLE CAPACITOR 
the same factor due to the decrease in 


o FILLED 


— —-~ 


One of the Perm- 
1 oflux 6L-1 speak- : ; ; ” : 
Fig. 6—How the Diminuette is wired. ers. Fig. 7—Design details and dimensions. 
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the speakers. The tilted speaker mount- 
ing board is also beneficial when the 
speaker system is placed in the listen- 
ing room. The upward slant directs 
sound directly toward ear level when 
the equipment is placed near the floor- 
as when used on the lower shelf of a 
bookcase. When placed on a mantle 
or other position well seated 
ear level, the enclosure can be inverted 
to direct sound down toward the proper 
listening level. shows how the 
angled speaker mounting board also 
prevents distortion due to direct reflec- 
tions from walls and disperses sound 
around the room, much as it is reflected 
around a concert hall. 

The electrical hookup of the system 
is a series-parallel arrangement (Fig. 
6) with the two 3.2-ohm 6-inch speakers 
connected in series and paralleled by 
the 16-ohm tweeter with its series 
(2uf, 50 volts, oil-filled). 
The 6-inch speakers are so phased that 
both cones move in the same direction 
when a d.c. voltage is applied to the 
input terminals. This parallel combina- 
tion results in 6.2 ohms impedance at 
the customary 400-cycle 
point and makes the 
for matching to the 8-ohm output of 
high-fidelity amplifiers. The 6.2-ohm 
impedance also makes the system suit- 
able for replacing the 3.2-ohm speaker 
of television sets and FM radios. The 
small amount of power loss due to the 
slight mismatch is more than compen- 
sated for by the high efficiency of the 
system. The improvement in sound 
quality obtained by substituting the 
Diminuette for the set speaker is rather 
startling and well worth the modest 
investment of $49.50. This versatile 
system can be with a_ simple 
switching arrangement—for both hi-fi 
listening and TV sound improvement. 

The which 
places the 6.4-ohm series impedance of 
the two 6-inch speakers in parallel 
with the 16-ohm tweeter and 2-yf 
capacitor combination was chosen to 
attain a proper balance between high- 
end and low-end response. The power 
distribution resulting from the different 
impedances in the two branches of the 
system results in nearly perfect blend- 
ing of highs and and makes a 
balance control unnecessary. Any minor 
variations—to suit individual tastes 
made by slight adjustment of 
the amplifier bass and treble controls. 

The Diminuette enclosure is con- 
structed of %-inch lumber ply- 
wood to prevent cabinet vibration, and 
lends itself very well to home assembly. 


above 


Fig. 5 


capacitor 


measuring 
system suitable 


used 


impedance arrangement 


lows 


can be 


core 


Construction details are shown in Fig. 
7. Material should be %-inch plywood 
for top, bottom, and %-inch 
plywood for back and speaker mount- 
ing board. However, it may 
able to purchase the unit complete, 
since the three speakers and filter 
capacitor account for $27.40 of the 
total cost. This leaves only $22.10 for 
cabinet construction. END 
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Distributed Capacitance Nomograph 


FREQUENTLY used method of 

determining the distributed ca 
pacitance of a coil is to resonate the coil 
with a calibrated capacitance at a con 
venient frequency and at the 
harmonic of that frequency. Q meters 
and coil checkers are used for this 
measurement these instruments 
contain a calibrated capacitance, res 
onance indicator, variable fre 
quency generator. When resonating at 
the first frequency, it is desirable to 
use a reasonably large setting of the 
calibrated capacitor. At twice this fre 
quency the combined distributed and 
calibrated capacitance will be = one 
fourth. When using the double-fre 
quency method, distributed capacitance 
can be calculated from the formula 

4C2 
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is the resonating capaci 
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HIGH-QUALITY AUDIO bare xiv 


By Richard H. Dorf* 


Negative feedback and its 
effects on notse, distortion, 


and fre quency response 


\ typical high-quality audio amplifier, 
the Bogen HOO, with its preamplifier. 


EGATIVE feedback (and some- Now let us suppose that the il tra reduced by negative feedback, 
times positive feedback) is one tive signals we have shown are not signal is reduced in the same 
of the principal features which  present—no input to the amplifier tion? The answer is that we 
distinguish a high-quality am- However, somewhere within the am raise the level of the input 
plifier from one used in old-style radio plifier there is a hum. Let us say it i have again the same output 
phono combinations or in ordinary due to pickup by a grid lead in an ax had before applying feedback 
radio receiver The sound quality of — field. (We have to be careful here of the noise within the amplif 
which an amplifier is capable depends, ome types of hum are increased with raised, however, so the total 
to a certain extent, on how much feed negative feedback!) The output signal that the noise is reduced to 
back ji used— and how much can be from the amplifier caused \ 1 smaller percentage of the sig 
used depends in turn on how well the internally venerated hum i LOW ‘ before feedback was introduced 
amplifier 1 built before feedback ji wave A in Fig. 2 Thi shows how negative f 
added The effect of feedback are Because of the feedback connection reduces amplifier noise, but 
trictly dynamic in nature that is, a portion of the hum voltage i fed one paradox In Fig. 2 we 
when operating without an input signal back to the input of the amplifier wave B, representing the out; 
or an output load, amplifiers with and goes through the amplifier t as any ing from the fed-back hun 
without feedback look, measure, and input signal would and it emerges ; than wave A, representing the 
ure the are the output in opposite phase to le hum output. Suppose we had 
Neyative tage feedback, the type original hum output. This new outp gain amplifier and instead 
usually found accomplishe these resulting from the hum voltave 
thing re-fed through the amplifier 
1. It reduces distortion as wave B in Fig. 2. One glance 
2. It reduces noise originating with ‘ar that the two waves A and 
in the tue ered by the feedbach cancel and produce wave 
is the very much smaller re 
the two and ji the final hum 


loop 
% It lowe the effective output 
He : i > ¢ fie rl D 
Impedance of the amplifier o that the _ tually at the amplifier ng 
It hould be obviou that tl 


waker damping 1 mproved - ’ ; 
res a — of reduction through cancellation « ; Fig. 1—Fundamental negative feedback 


| It reduce amplifier gain but not 


by neyative feedback applic 
the output 


cap il 
how feedback 


i block-tyvpe 


kind of signal originated 4 the oltage divider we applied a 
ampliniey impulse noise, eth. put back to the input. ¢ 
; thermal resistor noise, hum pickes ) considerably bigger 
amplifier and it ‘ 

by proximity to a power line or tra in an actual increase 
nevative feedbac . , 
former, and so on The 
nevative feedback , 
It also applie to any ynal pu . | hapte with 


posely connected to the amplifier | ‘sel alan y”’ phase 1 
Suppose that wave A in Fig. 2 rep: n ite the rule that a self 


portion of the out 
divider acro the 
back into the ony 
It is important th: 
fed-back output be 
the input To illu 


hown in Fi Pa 


a recorded flute note cé i m must have some error, 
preamplifier to the ampli ? nothing to cause a correct 
es through the amplifier, prod ose B were exactly as bis 

an output wave opposite it ha ‘ et out] hum would 
the input wave. Part i 


it il W " y th ’ 
(a sine wave) and the num ere zero, th 


ignal; note that the 
out of phase In practice thi j 


tp 
back to the input throug Teedbi no hum voltage to feed 
connection, which result 1 mid input And if we fed back 1 
output signal B opposite in phase t the input, there would be 1 
the first. The two tend to cance » th: wave B to cancel the or 

the result net output C is le 1 output A! 

would be if there were no feedback Obviously, then—and this is a 
®Audio Consultant. New York Then, how is noise in the amplifier thing to remember—no matte 


a matter of reversing the output tran 
former connection if the pha e rela 
tionships are not correct. 
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much we increase negative feedback, 
the net gain of the amplifier can never 
be reduced to zero and output can never 
(full cancellation) long 
any noise generated internally 


be 
there is 


zero as 


as 





Fig. 2—How the feedback reduces noise. 


or any signal applied to the input. 
This is true only as long as the feed- 
back is negative phase 
tween input and output. If it is 
tive, we simply have an ordinary oscil- 
lator whenever the amplifier gain is 
1 or greater. Negative feedback cer- 
tainly however, increased to 
the point where the amplifier gain is 
than 1—that where the out- 
put signal is less than the input signal. 


reversed be- 


posl- 


can, be 


less is, 


Distortion reduction 

Based on what we have just 
the distortion-reducing action of nega- 
tive feedback can be very simply 
explained in words. Signals originating 
within the amplifier can be reduced 
with respect to signals introduced at 
the input. Distortion consists of inter- 
modulation products and harmonics, 
frequencies which did not exist in the 
input The products 


have 


said, 


signal. distortion 


therefore been generated in 
the 


as 


must 
the 
same manner and at the same 
hum, tube noise, and the like. 
3ut such a simple statement 
not give us any kind of picture of what 
on. Fig. 3 pic- 
(in spite of its appearance) 
it is very easily explained. 
Assume that the amplifier has a volt- 
2 from input to output 
E 2, with E. 
and E, the input 
This is without any negative 
The symbol for gain 
A, so A Z 
the voltage 
input when we add 
is 0.25, and the 
(the Greek 
expressed as 


reduced in 
rate 


amplifier and are 


does 
voes does give such a 


ture, and 


gain of 
in other words E 
the output 

ignal. 
feedback 
feedback is 
The fraction of 
fed back to the 
nevative feedback 
ymbol for this fraction is 
beta); £ is usually 
or 


sO ; ) 


ape 
voltage 
before 


output 


letter 
a percentage, ’ 

In Fig. 
since It 1s 


show a triangular wave, 
to accurately 
evaluate when 


3 we 
easic! draw 
and easier to 
The wave E, is the signal 
to the amplifier input. The amplifier 
gain (A) before feedback is 2; therefore 
the output wave E, is twice the ampli 
tude of E Because we have the 
former connections phased for negative 
feedback, E is 180 out of 
phase with E,. 

Note, however, that this amplifier is 
distorting badly. Evidently a couple of 
grids biased that both po 
and negative peaks of the output 
are clipped off, and the resulting 
would be extremely irritating. 
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are so itive 
wave 


ound 
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The percentage of output rt 
fed back to the input through the vo! 
age divider is 25. This is shown by the 
wave labeled ZE., with a value equal 
to 25% of the output. At the amplifier 
input BE, and the original input volt 
age FE, are added in series. They pr« 
duce a resultant E,’, which we 
graphically by adding algebraically the 
positive and negative amplitudes of the 
two at each point along the horizontal 
axis. E,’ is now the effective amplifies 
input voltage, even though the actual 
signal fed from the oscillator or what- 
ever the source may be has not changed. 


obtain 


LIPPING 


Fig. 3—Distortion reduced by feedback. 


EE,’ now goes through the amplific 
Notice that FE,’ has a different hape 
from either E, or E.. E,’ through 
the amplifier and 
of 2, so that the new 


goes 
ibjected to a vain 
output E.’ is a 


voltaye 


AUDIO—HIGH FIDELITY 


re ame phi 
Improving tregq 
aoe ! Ss Ipy} 
« 
00 
to the 


d by 


input ¢ 
a constant 
fed ba 


f 
rrequencih 


W ill he 


tion, and 
itput 
i we have 
a plus-and 
two phase 
voltage and has the im 


Trequencte obtains 


indicate 


a pood ina 


minal gain } ; 
1 volt 
a ba 


droop 


over the 


droop 


apply 25°% of 
Next 
algebraically 
(Note « i! 

_ a 


and n 


we 


both 


numera 


AadiIng 
the 
clear.) 

W ¢ pa 

which ha 

the 

the 

vy noticeably res 


ilt i 
which 
higher amp 


curve til 














Fig. 4—Effect on 


The new, effective amplifie 

still torted 
great deal 
input E 


did, 


shown. 


output is a di wave; 
to mate! 
than t 


and will n 


it comes a closer 
ing the shape of the 
original 
sound nearly so bad. 
Several infe: 
from all this. 
factory simply 
without 
look to neyative 
Feedbac k 
but it is 
less distortion the 
the there will be 
has done its 
Next, the 
more the distortion 
lower is the effective 
plifier. Note that 
with feedback FE 
than E 


output I 


nee can be dra 
First, it is not 

build an amplifie: 
regard for distortion and the 
feedback to clear it 
ry alutary effect 
Fig > that tl 
in the first 


! 
after feedbac} 


has a ve 
obv ou 


less 
work 
value of 


larger the 


reduced and t} 
gain of i 
the effective out; 


i vood deal 


without feedback. 


frequency response. 


Impedance reduction 


Internal impedance reduction. 


59 





AUDIO—HIGH FIDELITY 


a loudspeaker (fed through a trans- to rise. This is readily explained. 
former whose primary impedance is What is happening is that the pres- 
uited to that of the output stage). ence of negative feedback is preventing 
Iynore Rl and R2 for the moment. the output voltage from making the 
If the load is opened, the full ger drastic changes it ordinarily would 
erator voltage appears across the out- make with a change in load. If the 
put terminals. The moment the load internal resistance were lower, that, 
is connected the generator current pass too, would reduce the output voltage 
ing through the internal resistance changes with load changes. Therefore, 
causes a voltage drop across that resis the addition of negative feedback has 
tance; then the voltage across the load the same effect as lowering the internal 
is the yenerator voltage minus the resistance—that is, the output imped- 
voltage dropped across R,,,. Obviously  ance—of the amplifier! 
the bigger the internal resistance, the Amplifier output impedance has an 
maller the voltage appearing across important effect on loudspeaker damp- 
the load. Obviously also, the larger ing. A loudspeaker is a type of motor. 
the load resistance, the larger the volt- As such, an applied voltage makes it 
age appearing across it. move. But in addition, any movement 
Now let us add negative feedback, of the loudspeaker cone creates a volt- 
obtained from voltage-divider R1-R2 age at the speaker terminals. (All 
across the output terminals. Suppose motors are also generators.) If the 
we remove the load. The voltage at the speaker terminals are short-circuited, 
terminals immediately becomes maxi- the voltage created by the movement 
mum—the full generator voltage results in high current through the 
affected only by whatever action R1- voice coil, which creates magnetic lines 
R2 may have as a load, but they are of force that interact with the field 
of high value and can be ignored. magnet in the correct direction to arrest 
With the high output voltage, the the motion, thus braking the motor. 
negative feedback voltage is also high. When a sudden drumbeat (or the 
High feedback voltage tends to buck leading edge of a square wave) comes 
or cancel the amplifier input voltage along, the speaker cone is suddenly 
and thus reduce the output to a lower pushed. If there is a high impedance 
value than it would be without feed- across the voice-coil terminals there is 
back, nothing to stop the cone’s rather resil- 
Now we connect the load in place. ient mounting from causing it to vibrate 
The output voltage immediately goes like a gong until its mechanically stored 
down. But since there is less negative energy is dissipated, giving a very, 
feedback, there is less cancellation at very muddy reproduction of the drum 
the input and the output voltage tends beat. But if the amplifier output 
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Fig. 6—The Bogen HO10 amplifier uses more than one type of negative feedback. 
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impedance is very low, the voice coi 
is nearly sherted and the vibrati 
are quickly damped out. This i 
importance of negative feedback 
speaker damping. The higher the feed 
back, the better the damping. 


Some numbers 

Negative feedback in an amplifier 
is usually cited in decibels—for in 
stance, such and such an amplifier has 
“20-db negative feedback.” This simply 
means that the gain of the amplifier 
with feedback is 20 db less than if the 
feedback loop or loops were removed 
The figure depends on two factors 
the gain of the amplifier without feed 
back and the percentage of feedback 

The formula is very simple: 

A ; 
A’ 1 T 3A 

A/A’ is always greater than 1, since 
the feedback always reduces the gain 
of the amplifier to an effective value 
A’ less than that without feedback A 
The formula itself shows very clearly 
that the reduction in gain (which is a 
direct indication of the effective nega 
tive feedback) is directly proportional 
both to # and to A. As an example, 
the hypothetical amplifier we dealt with 
in Figs. 1 through 4 had a gain of 
2 and £ of 25% or 0.25. The ratio 
of A/A’ was then 1 (0.25 x 2) or 1.5, 
which corresponds to a loss of about 
3.5 db. This low figure for a (2 of as 
much as 25° might be surprising, 
until we look at the A term in the 
equation and see that 2 is very low 
gain—only 6 db. 

To cite a more usual situation A 
25-watt amplifier require approx 
imately 14 volts into an %-ohm speaker 
and may require an input of 1.4 vol 
for full 25-watt output. The gain witl 
feedback is then 10 times. If 20 db of 
feedback is desired, then the amplifier 
gain without feedback must be 100, 
which is 20 db more than the with 
feedback value of 10. Rearranging the 
formula above to find £, 

, (A/A’) 

“i A 
Substituting the values gives us a value 
of .09 or §% for ~. This allows us to 
design the correct network to determine 
the amount of feedback. 


Feedback methods 


One of the most popular methods of 
connecting a feedback loop is to use an 
unbypassed cathode. This is done, for 
example, in the Bogen HO10 amplifier 
shown in the photograph, as can be 
seen from the schematic of Fig. 6. 
Feedback loop A is taken directly from 
the output transformer secondary to 
the cathode of the input stage through 
an attenuating and _ phase-correcting 
network consisting of a 100,000-ohm 
resistor and a 15-yuf capacitor. Phase 
correction is necessary at the extremes 
of the frequency range because nega 
tive feedback works as advertised only 
when the signal fed back is exactly 
180 degrees out of phase with the input. 

(Continued on facing page) 
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HE electrostatic speaker is the 

simplest of all sound transducers. 

It consists merely of two sheets of 

metal foil (one may be sheet 
metal) with a dielectric between them. 
A d.c. voltage across them maintains a 
steady attraction. Audio-frequency 
voltages add to or subtract from the 
polarizing voltage, causing the sheets 
to move together or apart according to 
the modulation. 

Though known from the pre-radio 
days of the magician’s “talking news- 
paper,” the principle has long avoided 
“reduction to practice.” True, several 
with electrostatic speakers were 
marketed in the late ’20’s, both here and 
in Europe. A photograph of one of the 
early German types appeared in “High 
Fidelity Loudspeakers” (Part I) by 
Hartley, RApDIO-ELECTRONICS, March, 
1954. The American speakers were rec- 
tangular, with several feet of 
surface. 

Secause of the high polarizing volt 
age (450 to over 2,000) and the perish 
able dielectric material, they were not 
satisfactory. Speakers that needed 
ervice were replaced by more tractable 
types, and the electrostatic speaker dis 


sets 


square 


appeared. 
But the 
been satisfied with any present type of 
speaket “Wanted Inertial 
Speakers,’ RADIO-ELECTRONICS, Octeber 
ome of Mr. Hartley’ 
March, 1954, article), 


sound engineer has neve) 


(see 


1953, as well as 
remarks in the 


(Continued from facing page) 
This is true only at midfrequencies. At 
the extremes, tube capacitances, trans 
former reactances, and stray wiring 
reactances have a phase-shifting effect 
The worst possibility is that phase 
may change 180 degrees so that the 
feedback becomes positive and causes 
oscillation. Actually—depending on the 
number of reactive components in the 
amplifier and the wiring care—phase 
begins to shift fairly early in both 


OCTOBER, 1954 


OV6-6(2),—___._._..__... 
e ow 3 





and the electrostatic unit still showed 
promise. High voltage in home receive) 

no longer a problem, and new plas 
tics offer bette: 

Within the 
electrostatic 
nounced in Germany 
ics, April, 1953, page 
Phileo and Columbia 
simultaneously that they will have elec 
trostatic tweeter units on their fall 
models. 

Their advantages lie in their 
creased efficiency with rising frequency, 
the lack of “breakup” due to the speak- 
er’s being uniformly 
whole surface instead of from the cen 
ter, and the fact that they can be so 
shaped as to radinte over a wide 
frequency extremes and if the 
amplifier gain are great enough oscilla 
tion will take place, even though phase 
shift is less than 180 degrees. It i 
possible to have 20 to 30 db of feed 
back with bandwidth out to 
times the topmost audible 
without compensation of any kind; but 
this requires direct coupling and the 
very highest quality output trans 
former, since distributed capacitance 
and leakage inductance in the tran 


dielectrics. 
last 


Speake! 


two years a new 


has been at 
(RADIO- ELECTRON 
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have 
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frequency 
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ew Electrostatic Speakers 
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nearer, the 
Kilosphere, 
Below How the 
speaker is hooked up 
in a Phileo receiver. 
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HIGH-FIDELITY LOUDSPEAKERS 


By H. A. HARTLEY* 


E can select a perfectly satis- 

factory speaker, enclose it in 

a properly designed housing, 

and consider the whole as 
something that will give sound repro- 
duction closely approaching the orig- 
inal. This will happen only if the 
speaker assembly is used out of doors. 
Placed in an ordinary other 
factors make themselves audible. To 
demonstrate this, feed the amplifier 
with several frequencies, say 50, 200, 
500, 1,000, 2,000, 5,000 and = 10,000 
cycles. Walk about the room, first with 
one ear toward the speaker and then 
facing the speaker. What are called 
standing where the sound may 
almost disappear, occur in various 
are brought about by 
room reflections and absorptions. Even 
in the air there is no uniform 
distribution of sound, because no speak- 
er has a perfect polar distribution at 
all frequencies; the usual fault is 
concentration of the high frequencies 
in a rather narrow beam. Generally 
speaking, the audio enthusiast is faced 
with the problem of locating a speaker 


room, 


waves, 
These 


places 


open 
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Hartley Co., Ine, 


of comparatively unknown perform- 
ance in a room of unknown acoustical 
behavior, and the best results can be 
found only by trial and error. Some 
generalizations can be made to help 
solve this difficult problem. 

Usually the selected room exists; it 
cannot be altered in shape and size; 
the windows cannot be moved. Even 
the furniture and furnishings are 
somewhat fixed, for the room has to 
be lived in as well as act as a music 
room. There is something of a craze 
for custom audio-radio-TV combina- 
tions that take up part or all of one 
wall of a room. Esthetically, this may 
appeal to some people; to others it may 
seem like converting a home into some- 
thing resembling a laboratory or a 
superequipped kitchen. Whatever may 
be thought of its appearance, such an 
installation is almost invariably bad 
acoustically. There are good reasons 
for this. 

If the speaker is a good one, it will 
almost certainly require a housing that 
cannot be placed flat against a wall. 
Good enclosures must be placed a few 
inches from the wall with free space 
all around or in the corner of a room 


test 


Part V—The room 
and $s acoustics, 
testing speakers, 
response curves 
and the 


human factor 


Fig. 1 — Anechoic 
room used at 


Bell Laboratories. 


so that adjacent walls form part of the 
folded horn. Good clean bass cannot be 
obtained from boxed-in speakers. 

A good speaker can reproduce fre- 
quencies as low as 20 cycles. Reproduc- 
tion of any frequency below about 100 
cycles is accompanied by substantial 
vibration of the housing. If the housing 
is built into a large cabinet that als« 
houses the record player, acoustic feed 
back is inevitable. This applies to any 
phonograph cabinet containing both 
record player and speaker, even if the 
player is mounted on springs and th 
housing is rubber-suspended. 
If any combined installation not 
give acoustic feedback, it can be a 
sumed that the bass is absolutely cut off 
at about 50 cycles or higher 
higher. Those unacquainted 
behavior of the human ear 
believe this, but the ear can 
impression of a low fundamental by 
working back from the second, third 
and higher harmonics. Direct compari 
son between this pseudo-bass and real 
bass that includes the fundamental at 
its proper amplitude shows at 
what is missed by a bass cutoff in the 
reproducing equipment. 
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For best results it is essential to 
separate the player from the speaker. 
The speaker should be placed where it 
best. The type of speaker 
depend on the size of the 
the small, a direct- 
ingle speaker is essential, for 
ive 


will sound 
used must 


room. If 


radiator 


room 1 


exces 
treble 
the 
With 


multiple-channel speakers 


ive phase displacement of the 
with the ba 


tance 


as compared unle 


listener 18 some di 
the distance must be even 
yreater. A safe rule is that a horn 
hould not be used in 
feet 
combination of 


“uway 
horn speaker 
loaded speaker 


aa room maltler than 0 lony, 
especially if it 1 a 
woofer and tweeter 

Reflection over the 


High 


absorbed, an overfurni 


frequency prec 
being 
hed 
lack 


will 


trum varie frequencie 
most easily 
room impression of 
furnished 
undue low-frequency 
unfortunate that through the 
ound 
the highs i 


ame time, if 


will give an 
of top; a sparsely room 
have reverbera 
tion. Iti 
whole 

what is good for 
the low At the 
happy 
high frequency 


reproduction, 
bad for 
ome at 


proce of 


reached, 
the 
allowed for. It is un 
the the 
only one person can do 
better to 


no one doe 


tempt at a medium is 
the 
peaker must be 


desirable to sit in 


focusing of 


beam of 
peaker nee 
time, it 1s 
© that 


the high-frequency 


o at any 
the 
wall opposite 
should have some light 
reflection. A thin 
Alternatively a good deal of 


viven 
arrange eating 
The 

beam damping 
to avoid curtain is 
ufficient 

ucce in spaciousness of reproduction 
can be achieved by directing the speaker 
at an adjacent corner, if already placed 
that 


cattered by the opposite 


in a without damping, so 
the highs are 
wall. Then no one sit 
distributed high 

Une the 
ubstantial one ba 
through floor 


peaker housing on 


corner, 


in the beam, and 
everyone 

building ! a olid) and 
will be lost 
Mount the 


rubber the 


reach 


reverberation 
pone 
iker 

the 
upposedly 


low frequen vy eneryy from the spe 


must be used to move air, not 
building. If 


good by 


MK h ba lo l 

the 
amplitude distortion of the fundamental 
will 


made boost in amplifier, 


and harmonk occur and give an 


unnatural sound 

the be 
ibinet i in a 
the the wall 
the forward, If 
of the open-back type, this can be 
the 
caped 
rhe 
hould not be 


other absorbent 


Generally peuking, 
corner of 
reflect 


the enclosu 


for a 


peaker ¢ 
room. for help to 
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lowest 


valuable in directing 


quencies which have e 
back the li 
the the 
damped by curtains or 
hould act as 


these a 


from 


toward tenes wall 


corner of room 
material; they reflectors. 
resting of all 
placement is best 


pect of 
done by using 
record with a wobble to 


break up 
tone 


quency test 
which help 
a steady 
unless it is desired to 
and when the standing 

The difficulty at all times i 
uniform distribution of 
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tanding wave 
almost usele 
find out 


waves occult 


record i 


where 


to obtain 


sound, and the 


idea I put forward in an earlier article 
—clean adequate volume can 
be achieved by using several small 
speakers instead of one large one—is 
of value in getting better distribution. 
In Britain some speakers are mounted 
way that the sound is 
to the ceiling, either vertically 
an angle, the ceiling being used 
as a large reflector. If the speaker, a 
normally 


bass at 


in such a pro 
jected 
or at 
used, has a_ high-frequency 
beam, this method gives good dispersion 
of the highs. If the listening room is 
mall, so that one cannot sit at a 
distance the 
flection help 


fair 
from speaker, ceiling re 


doe the yveneral effect 
noticeably 
Ornament hanging on the 
a plano, in which 
tend to 
interference, 
especially if the speaker is run at good 
volume. Of removal of these 
may set up an interference center with 
the feminine half of the home adminis 
tration, but the point is mentioned since 
it is frequently overlooked. It 
that a vast amount of 
toward removing 
speaker should be 
introducing 
room. 


pieture 
wall, and particularly 
tring | ua 


every resonator, 


et up local centers of 


course, 


Seem 
absurd worl 
directed 

from the 


out by 


resonance 
cancelled 
resonances in the 
listening 

If domestic law and order insist that 
the must be put “there” and 
no where else, the sound output can be 
deflected by mounting a set of narrow 
baffle plates, like a miniature venetian 
blind set on the 
opening, Naturally, care must be 


speaker 


edge, across 


speake ! 
taken 


Fig. 2—Typical loudspeaker response 
curves taken on and off speaker axis. 


that the individual slats do not 
Finally, if two speakers are 
that 
than the other 
that the time of 
the sound waves is different, a 
imitation of 


rattle 


uch positions 
farther 
listener, so 


one is appre 


away from 


stereophoni reprodu 
obtained. The speaker be 
should not intersect within the 


A good deal of 


can be 


experimenting will 


required to get the best possible results. 


Testing high-fidelity loudspeakers 
Proper testing of a speaker can be 
carried out only in a fully equipped 
acoustical laboratory. The 
must be placed in a testing compart 
ment that is completely inert and ha 
no echo, or must be measured in the 
open air where there is no interfering 
noise. A suitable location for oper 
air operation 
accounts for 


speaker 


is hard to find, and th 
the construction of ex 
test (Fig 


cannot be carried 


sive anechoic 


work 


such an 


rooms 
Serious 
“auditorium.” 
test 
measuring ve‘ 
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be taken 
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2). From a series of 
(Fig. 5) 
forward 
This information | 
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speaker in specific surrounding Ot 
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such curve 
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ing the radiation at 


frequencies 


speakers can be measured under ¢ 
ly similar conditions, and thei: 
can be compared with the first sp: 
this will give relative performaace 
that is all 

Such curves are 
they 
under steady conditions 
how different 
Input currents 


called 
speaker's perforn 
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Strictly speaking, t 
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information given by the steady 
curves must be supplemented by pl 
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with another 
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ELECTRONIC 
SWITCH 


Ihe basic function of the Heathkit 

Electronic Switch Kit is to permit 

simultaneous oscilloscope observa- 

tion of two separate traces which 

can be either separated or super- 

imposed for individual study. This 

is accomplished through the use of 

two individually controlled inputs 

working through amplifier, multi 

vibrator, and blocking stages. The 

output of the Electronic Switch is 

connected directly to the vertical 

input of the Oscilloscope. A typical example of useful- 
ness would be simultaneous observation of a signal or 
waveform as it appears at both the input and output 
stages of an amplifier 


APPLICATIONS 


An Electronic Switch has many applications to increase 

the over-all operating versatility of your oscilloscope 

[It can be used to check amplifier distortion—audio 

crossover networks phase inverter circuits —to measure phase shift—special 
waveform study, etc. The instrument aan also be conveniently used as a square 
wave generator over the range of switching frequencies, often providing the 
necessary wave form response information without incurring the expense of 
in additional instrument. Ownership of this instrument will reveal many entirely 
new fields of oscilloscope application and will quickly justify the modest cost of 
= ~oatwenss = Switch Kit 
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‘23° 


| AWeathhit 


LOW CAPACITY 


Heathkit 
VOLTAGE CALIBRATOR I OB - = T 


KIT | $350 


a Shpg. Wr. 1 Ib 
MODEL VC-2 


An oscilloscope accessory, the 342 Low 

50 Capacity Probe permits observation of 

sT] complex TV waveforms without di 

* tortion. An adjustable trimmer pro 

vides proper matching to any conven 

Shpg. Wt. 4 Ibs tional scope input circuit. Excellent for 
high frequency, high impedance 


broad bandwidth circuits. The attenu 
Another useful oscilloscope sti m ratio can be varied t« 


accessory particularly in circuit develop 
ment work and in TV and radio service 


work. The Voltage Calibrator provides a : 


»> meet in 


\ il requirement 


2 A A OR 
Aeathhit 
“. PE EMODULATOR 


D 
ROBE KIT 


No. 337-C 


$ 3 50 


Shpg. Wt. 1 Ib 


convenient method for making peak-to-peak 
voltage measurements with an oscilloscope, 
by establishing a relationship on a compari- 
son basis between the amplitude of an un 
known wave shape and a known output of 
the voltage calibrator. Peak-to-peak voltage 
values are read directly from a calibrated 
panel seale without recourse to involved 
calculations 


FEATURES 
lo off-set line voltage supply irregularities, 
the instrument features a voltage regulator Extend the usefulness of your oscil 
tube. A convenient “signal” position on the } loscope by observing modulation 
envelopes of KF or carriers 
panel switch by-passes the calibrator com- eal tar UE ieee cain, taaeleuie 
The Heathkit Demodulator Probe 
will be helpful in alignment work 
as a gain analyzer and a signal 
tracer. Easy construction with the 
| new modern printed circuit board 
Voltage limits are 30 volts RMS 
and 500 volts D.C, 


HEATH company 
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pletely and the signal is applied through the 
oscilloscope vertical input, thereby eliminat- 
ing the necessity for constantly transferring 
test leads 


RANGES 

With the Heathkit Volt 
age Calibrator it is pos 
sible to measure all types 
of complex waveforms 
within a voltage range of 
OL to 100 volts peak-to- 
peak. Build this instru- 
ment in a few hours and 
enjoy the added benefits 
offered only through com- 
bination use of test equip- 
ment, 
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of a transient impulse, but the de 
of the transient must also be 
sidered. A lightly damped resonat 
(such as a speaker cone) when sh 
excited by a suddenly applied im} 

will “ring” at its own resonant 
quency, and this ring will continue 
the absence of damping. Shorter me: 
ures the frequency response at 
intervals of 0, 10, 20, 30, and 40 
seconds after the applied voltage 
ceased. Good _ transient-reproducing 
capabilities require attenuation of 

db at 5,000 cycles, 50 db at 5,000 cycle 
within 10 milliseconds; a further 
attenuation of 10 db in the next 10 
milliseconds and further appreciable 
attenuation within the next 20 milli 
seconds. Obviously, measurement of 
this sort are beyond the resources of 
the average technician 


Fig. 3— Polar diagram of Electro- 
Voice model 848 loudspeaker system. 
However, one need not ‘spall 
good deal of useful information 
be obtained with comparatively 
tests In the case of direct 
speakers, mount the unit to be 
on a simple reasonably rigid 
Rest the baffle on sponge rubber 
that the energy of the speaker 
wasted at low frequencies by 
up vibration in surrounding ob 
Use an amplifier of known fre 
from distortion, and excite the amp 
with a sinusoidal output from an 
generator. Find the bas re 
frequency of the speaker and 
volume so that the speaker i 
overloading; thereafter keep the 
to the speaker constant. 

The output from the speake 
have the characterless sound of a 
sine wave; any harmonic present wil 
give some quality'to the sound, and 
the harmonic may come from the 
amplifier or the signal generator. Sweep 
slowly up the scale listening for any 
suggestion of rattles; if noticed, they 
should be hunted down. A probe cor 
sisting of a pencil to one end of which 
has been cemented a small piece of 
sponge rubber is useful for touching 
the various parts of the speaker 
Listening to the speaker under ordi 
nary surroundings will sugyest that 
the response is full of dips and peak 
most of these will be due to room 
acoustics, but if the oscillator can 
produce a wobble tone, this will help 
to cancel out standing waves 

Nodes in the cone can_ produce 
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OSCILLOSCOPE KIT 


PRINTED CIRCUIT 


The new 1955 Heathkit Model 0-10 is the first truly color television kit oscilloscope with 

necessary high sensitivity and bandwidth. Outstanding instrument appesrance is the 

result of new modern styling and color harmony. The frst kit constructed oscilloseope Ne 

to offer a labor-saving printed circuit board. New sweep generator with frequency range 

five times greater than previous models. Additional major improvements are a new high 

voltage power supply, improved vertical and horizontal electronic positioning control 

action, extreme horizontal amplifier sensitivity for trace magnification over three times 

CRT face width. 

NEW SWEEP GENERATOR: The first sweep generator outside of expensive Labor- 

atory units togo above 100 KC. Yet this new Heathkit has five times the frequency range with stable, 

locked-in traces. Complete range 10 cycles to 500,000 cycles. The generator has such excellent synchro- : 

nization characteristics, that the results closely approximate a triggered sweep and under most New electronic position 
conditions, the trace is locked to a multiple of syne frequency throughout the entire control range. oe Bann FE 5 Instan 
Sweep multi-vibrafor is direct coupled pentrode-triode and frequency determining capacitors are not tioning ‘without ‘bonaee MODEL O-10 
part of multivibrator circuit or overshoot 


Simplified, stand- 
ardized construc- 
tion technique of SENSITIVITY AND BANDWIDTH: (Operating characteristics of 
vertical and hori- the newly designed vertical amplifier provide a high degree of sensi 
= 


zontal amplifier tivity (25 millivolts per inch) and excelient bandwidth characteristics 
construction made 5 cycles to 5 MC (down only 5 db). Only the new Heathkit Osecillo- 
rote rye scope has the necessary sensitivity for full 5 megacycle bandwidth for 
printed circuit color servicing. Uniformly high level operation with a high degree of 
board stability is assured through the use of new printed circuit board con- Shpg. W! 27 Ibs 
struction. Printed circuits reduce the assembly time, error possibility 
and provide rigid mounting for all components 
New horizontal amplifier provides trace width three times the 
diameter of the CR tube. This new amplifier together with DC positioning, allows greater 
of trace for observation of small transients and step portions of TV syn 3 
OTHER OUTSTANDING FEATURES: letrace amplifier—Z axis modulation—peak-t 
calibrating source with calibrated grid—all plastic molded condensers for long 
Clean, open, under elimination—voltage regulated power supply —new wiring harness for neat pr se 
chassis construction . cabinet styling and color harmony. Combinations of design and performance features ava 
and wiring. Possible new Heathkit 0-10 Oseilloseope 
only through use of 


-cabled wiring har- Aa a SS ae eG ee 
simplified 


circuit 7 : NEW 


new Leash 
Heathkit | 5” PRINTED CIRCUIT 


eaten oie | OSCILLOSCOPE KIT ta 
OSCILLOSCOPE KIT | MODEL OM-1 


9Y” 50 Shpg. Wt. 
| $ 24 Ibs. 
MODEL OL-1 
$ 2 95 50 Shpg. Wt. \ acai e assembly, 
15 Ibs. 


Twin triode Heath sweep gener- 
ator 15-100,000 cycle range 


By popular request we are again 
New easy-to-bulld printed circuit board offering a 5” fulls ad general purpose 
with high insulation factor Oscilloscope using a SBPI CRT. All of the 
servicemen, students, experimenters, hama, et 
New compact utility Scope—light- New Heathkit instrument styling— features printed circuit board construct 
weight—portable for service work charcoal gray panel with high reada- 


bility white lettering wiring time, A features the new Heathkit 


with the charcoal gray panel and white lett: 


SWEEP GENERATOR: Sweep generator 
triode circuit 15- 100,009 cycles in four posit 
aa well as internal sweep and external or 
cycle line sweep. Easy positive synehr 
Heavy.duty powrr supply using TV ' 
assures adequate accelerating potential for g 


| tion plate direct terminal connections ava 


Deflection plate terminals—ideal for 
ham transmitter modulation monitor- New Heath twin triode sweep gener- 
ing ator 15-100,000 cycle sweep 


Here is the newest addition to the line of Heathkit Oscilloscopes. Just the instrument you 
servicemen, hams, students, and experimenters have been asking for. A general purpo 
low priced utility scope to be used in everyday work. Through the use of a 3” IGP ICR 
it has been possible to reduce the cabinet size and weight so that the instrument is a cot 
pact portable unit especially useful for TV servicemen to carry on home service call 

as an extra shop utility scope. At this low price every ham can afford an oscill 
transmitter modulation monitoring. Convenient slide switch controlled terminals at rear 
of scope cabinet 

PRINTED CIRCUIT: This new Heathkit uses a prefabricated printed circuit board to 
standardize amplifier and sweep generator assembly. Cuts building time in half, eliminates 
major portion of wiring, and insures exact duplication of engineer ng pilot model, Con 


densers, resistors, and tube sockets are mounted directly on the board and soldered in place 


DESIGN FEATURES: Cathode follower input circuits in both vertical and horizontal 
amplifier—electronic positioning control for wide range of vertical or horizontal spot 


deflection— Heath twin triode sweep generator —provisions for external and internal syne A t M4 C '@) eal  @ | n 
—external and internal sweep—60 cycle line sweep—Chicago power transformer—4 

section electrolytic filter condenser—plastic molded bypass and coupling condensers. 

Tube lineup 4—12AU7 horizontal and vertical amplifiers, 12AX7 sweep generator, 6X4 

low voltage rectifier, 1V2 high voltage rectifier, IGP] CRT. Cabinet size 1134" deep x 6'4° ) E N T O N H A R B O R 2 8) ’ 

wide x 99” high. A terrific instrument value at $29.50. M C H res A N 


oe 
I 
a in transmitter modulation checking 

Good performance, simplified operation, and easy a 
characteristics of this new model Heathkit Oscilloscope 


| 
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AUDIO—HIGH FIDELITY 


. 
o MALLE ohm - reversal rattles although the voice coil may not 
Cs) 5 Dery arity ave | . 
‘Bas d 5.0yy'¥ity yyolt Felten ng of be rubbing and no part of the speaker 


v Onn ° rane . 
a0," Ces tree yeas is loose. The nodes can be seen by 
‘ 


| examining the speaker under a strobe 
light, but stroboscopes cannot be geared 
i up to high audio frequencies (which is 


not very important since nodes are 


most troublesome at low and lower- 
' | middle frequencies). 

A check on the response curve can 
be made by taking an impedance curve, 
which will not display minor distor- 

The new Heathkit Multimeter is a hep ser re 4 tions, but will show baffle resonance, 

must" to complete the instrument a ~ tive ae ; . 

lineup of any well equipped service "0 me,A's* 7 cabinet resonances, and the funda- 
er . 

shop. Here is an instrument F ae ked E mental bass resonance of the speaker 

with every desirable service feature, 


many of which are not found in other : as well-marked peaks. The impedance 
Multimeters. All of the measurement , t ‘ of a speaker rises with frequency, 30 
ranges you need or want. High sensi- on 4 

tivity 20,000 ohms per volt DC; 5,000 , take no notice of the general gradient 
ohms per volt AC of the curve, but only of the peaks. 
tw ADVANTAGES | Usually, published response curves of 
Complete portability through freedom ‘ , speakers (Fig. 4) are taken with a 
from AC line power operation— provides service «at ; j 

ranges of direct current measurements from 150 , 

microam psa up to 15 amperes 





can be safely operated 
in KF fields without impairing accuracy of measure- 


annem “il a | Mo 


Full seale AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500, 
1500 and 5,000 volts. Direct current ranges are 150 mic roamps, 
15, 150 and 500 milliamperes and 15 amperes. Kesistances are 300 “em 
measured from .2 ohms to 20 megohma in 3 ranges and db range FREO:CPS 
from 10 to +65 db 


. | Cited eay Sees 
The Heathkit MM-1 features a unique resistor ring switch | niversity mode - ou pez 
mounting assembly procedure. With this method of assembly 


the precision resistors are wired to the rings and range switch before actual mounting of the 1-volt input. To find defects in the 
switch to the instrument panel. This procedure affords the advantage of simpler construction P . : argest i > 
yet complete accessibility of precision resistors in event replacement is ever required, Ohm- speake r use the lar gest input _ sible, 


meter batteries were selected for convenience of replacement and only standard commerc ially the limit being the power handling 
sVailable types are used. Batteries consist of 1 type C flashlight cell and 4 Penlite cells. All 
































batteries and necessary test leads are furnished with the kit capacity at bass resonant frequency. 

Maree seers commer eee ammo e eee Intermodulation distortion can be 

Aeathhit , checked very easily. Apply a_ low 
AWeathhit RESISTANCE ' 


frequency to the speaker. If the bass 


HAN DITESTER Kitt SUBSTITUTION BOX KIT a resonance is below 60 cycles, the power- 


1 i line supply can be applied to the voice 
MODEL RS-1 ; coil through an ordinary output trans- 

MODEL M-1 36 standard RTMA 1 watt 50 ; former; if above, then the low-fre- 
resistor values between 15 $5 ° quency test voltage will have to be 

$] 450 | ohms and ct) gtr | | supplied by a second audio oscillator. 
« an accuracy of 10° are at = ‘ 7 ieee i . : , 

your Gngertiestn the Medel Apply the low-frequency voltage to the 

Shpg. Wt. 3 Ibs | RS-1 Resistance Substitu- speaker so that the cone is fully de- 


tion Box kit. This sturdy flected. Now add, from the original 


and attractive accessory wa cattle raat .s : : ae ae 
The Heathkit i will castle poave tte wasth oscillator, a signal of some frequency 
Model M-1 Handi 


senter til fulfill many times over as a time 4 between about 3,000 and 5,000 cycles, 
a readily ulfilis | ee 





major requirements for |g Ving device. Order several . a frequency to which the ear is usually 
a compact, portable volt-ohm milliam today S 5 ogg sensitive. If there is a low-frequency 
meter ‘The amall size of the amooth gleam s. 


ing molded bakelite case permits the in |-—— SS ae wobble on the high-frequency note, the 
atrument to be tucked into your coat . 


it : a ae speaker suffers from intermodulation 
ange AY the ““Handitester”™ fer | Weathhit CONDENSER = | distortion. This statement will be 
those simple repair jobs. SUBSTITUTION BOX KIT i 4 challenged by the “Doppler school.” 
RANGES ae but I maintain, and have proved it 

a MODEL x. before technical audiences, that if a 
18 standard RIMA e5 magnet system is so designed that the 
values are available ’ 


Despite its compact size, the Handitester 
is packed with every desirable feature re 
quired in an instrument of this type. At 
or DC voltage ranges, full scale, 10, 30 
100. 1.000 and 5,000 volta. 2 convenient 
ohmmeter ranges 0-3,000 ohma and 0 


| from .0001 mfd to .22 voice coil does not enter a weaker 
i mfd. An 18 position magnetic field at any point of it : 
100,000 ohms. 2 DC milliammeter ranges switch set in the panel : excursion, the wobble will not be heard, 
0 +0 milliamperes and O- 100 milhamperes \ of an attractive ba«e 


tbe cane allows quick changes but only the two test frequencies free 

CONSTRUCTION without touching the test from mutual reaction. 

The instrument uses a 400 microampere leads. Invest a few minutes Nonlinear distortion can be checked 

“log dha hy ti ga ' | by similar methods. This time the low 
frequency test signal is applied with 

1% precision divider rtaistors 7 a small input, so that the high-fre 

2 Se tee hs quency signal has the characteristic 


ing. A small hearing aid type sound of a sinusoidal wave. Increase 
ohme adjust control provides 


a | the low-frequency voltage and listen 
the necessary vero adjus ° ° P 

function on the ohmmeter | to the high note; if it changes in char- 
range. The AC rectifier circuit co b A il C '@) m p @ | al y 


acter, becomes sharper because of 
uses a high quality Bradley 


meter movement which is shunted with 
resistors to provide a uniform 1 milli 
ampere load in both AC and DC ranges 
his design allows the use of but 1 set of 


rectifier and a dual half wave introduced harmonics, the speaker has 
hookup. Necessary test leads BENTON HARBOR 20 nonlinear distortion. 
and Rettery are included in 

t 


the price of this popular kit MICHIGAN The oscillator should also be used 
: for testing cabinet speakers. The hous- 
ing should be mounted on sponge rubber 
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New Weather 
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VOLTMETER KIT - 


ul poare "tot ‘iol 
on 
PNTED @y UIT DESIGN easter diuotirgpme 
py ae 
08 


jel 


Another outstanding example of continuing Heath Company pioneering and leadership in the kit instru 
ment field. A new printed circuit VTVM. New peak-to-peak circuit—new styling and new panel design 
A prewired, prefabricated printed circuit board eliminates chassis wiring, cuts assembly time in half, 
assures duplication of Engineering pilot model specifications, and virtually eliminates possibility of con- 
struction error. 


CIRCUIT: 

A 6AL5 tube operated as a full : ave AC input rectifier permits seven peak-to-peak voltage ranges with 

upper limits of 4000 volts P—P. Just the ticket for you TV servicemen. Voltage divider in the 6ALS5 input 
circuit limits applied AC input to a safe level. This circuitry and the isolatior 
the meter in the cathode of the 12AU7 bridge circuit affords a high degree « 
protection to the sensitive 200 microampere meter 


RANGES: 
Full wave rectifier Seven voltage ranges. 1.5, 5, 15, 50, 150, 500 
a et §6«6anl 1600 volts DC and AC RMS. Peak-to 
Head) peak-to-peak ak ranges 4. 14, 40, 140, 400, 1400, 400), 2OEM en vate, 
upper limit of 4000 Ohmmeter ranges X1, X10, X100, X1000 0 aved Yt MODEL V7 
P— Pand 1500 volts X10K, X100K, X1 meg. Additional features 4 


w 
RMS. Voltage di- are a db seale, a center scale zero position, and pe 
vider input circuit a polarity reversal switch $ 5 
IMPORTANT FEATURES: e 
High impedance 11 megohm mput—transformer operated —| 


precision resistors, 6AL5 and 12AU7 tube—selenium power reeti 
fier— individual AC and DC calibrations—smoother improved 
a zero adjust control action—new panel styling and color—new 
ae bo rr placement of pilot light—new positive contact battery mounting 
bor-saving, error- —new knobs—test leads included 

free printed circuit The new V-7 also sets the pace as a kit instrument style leader 
board. Your instru- Smart, good-looking charcoal gray panel and soft feather gray 
ot malion ce teaan: cabinet. High readability panel with sharply contrasting whit 
tip th develop- calibrations. The pleasing, eye catching, modern styling is 

ment model harmonious balance with the outstanding circuit design improve 
ments. Easily the best buy in kit instrument 


Weathhit AC VACUUM TUBE AWeathhil 30,000 VOLTS DC 








» VOLTMETER | , PROBE KIT 


Heathkit VI'VM and the 336 high voltage 
Probe. Precision resistor provides multipli 


| cation factor of 100. Can be used with 


| Measure up to 30,000 volta DC with the 


KIT 


MODEL AV-2 


5 2? t 30 _ 


Extreme sensitivity has been emphasized 
in the design of the Heathkit AC VI'VM directly by using 338-C Prot: 
Ten full scale RMS ranges are .01, .03, .1, No. 338-C previous model Heathkit 


3, 1, 3, 10, 30, 100, and 300 volts. Fre | or any VT'VM with 11 meg 


any 11 megohm input VI'VM. Housed 
in a Polystyrene two color sleek plastic 
probe body for safety of operation 


Heathkit PEAK-TO-PEAK 
PROBE KIT 


Peak-to-peak values not 
80 volta at a DC level of 
than 600 volts, can now 


quency response is substantially flat from $5 50 put resistance. Probe 

10 cycles per second to 50 KC with input features a modern print 

impedance of 1 megohm at 1 KC. Will 

accurately measure as low as 1 millivolt 

at high impedance. Total db range is — 52 

db to +52 db. An excellent kit for measur 
ing the output of phono cartridges and the gain of amplifier stages. Use it also 
to check power supply ripple, as a sensitive null detector, and for compiling 
frequency response data. Features one knob operation, 200 microampere 
Simpson meter and precision resistors 


board for easy assembly. Fre 


« 
Shpg. Wt. 2 Ibs range 5 KC to 5 M¢ 


Weathhiet RF PROBE KIT 


The Heathkit RF Probe will permit 

the measurement of KF voltages up 

to 250 MC with an accuracy of 

+ 10%. The limits are 30 volts 

AC and a DC level of 500 volts 

Designed for any 11 megohm 
input VE'VM. Modern atyling —_~ 

Polystyrene aluminum hous 

ing, Sleatesine insulation No. 309-C 
‘| and printed circuit board for 


Weathhit 
AUDIO WATTMETER KIT 


Read audio power output directly without using external 
load resistors with the new Heathkit Audio Wattmeter 


Built-in non-inductive load resistors provide impedances 
of 4, 8, 16, and 600 ohms. Flat response from 10 CPS to MODEL AW-1  @) 
250 KC. Full scale power ranges are 0-5 MW, 0-50 MW, Cc m p © | n y 
0-500 MW, 0-5 W and 0-50 W. Model AW-1 will operate $9950 
. BENTON HARBOR 20, 


continuously at 25 watts and has a duty cycle of 3 minutes 
MICHIGAN 


easy assembly $350 ; 


at 50 watts. Total db range in five positions is — 50 db to 
+48 db, using the standard 1 milliwatt 600 ohms Shpg. Wt. 6 Ibs. 
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Acathhit 6-12 VOLT 


BATTERY 
ELIMINATOR < 
KIT 


Here is the new 12 volt Heathkit 
Battery Eliminator so necessary for 
modern up-to-date operation of your 
Service Shop. Furnishes either 6 or 
12 volt output which can be selected 
at the flick of a panel switch. Use the 
KE.-4 to service all of the new 12 volt 
car radios in addition to the conven 
tional 6 volt models 


RANGES: 


This new Battery Eliminator pro 
vides two continuously variable output voltage 
0-6 volta D.C. at 10 amperes continu 
15 amperes maximum intermittent 
12 volte D.C. at 5 amperes continuously or 7.5 amperes max 
imum intermittent. The output voltage is clean and well filtered, 
as the circuit uses two 10,000 mfd condensers 
‘The continuously variable voltage output feature is of definite 
aid in determining the starting point of vibrators, the voltage oper 
ating range of oscillator circuits, et« 
OTHER USES 
The controllable low voltage DC supply has many other applications 
besides primary use in car radio service work. Can be nicely used as a battery charger, or low 
voltage DC supply for electric trains. Has applications in high gain audio work requiring 
clean DC filament supply. Can be used for low power electro-plating or as a power supply 
for battery powered intercommunication systems 


Heathhit | Meathheit 
VIBRATOR TESTER © IMPEDANCE BRIDGE 
kit ' Kit 


MODEL VT-1 \ 


$1450 


Shpg. Wt. 6 Ibs | 


his time-saving MODEL 1B-2 
device will quickly 
pay for itself in your auto $59°° Shpg. Wt 
radio service shop. 6 volt vibrat e 12 Ibs 
ore can be checked instantly on 
the Good Bad type meter scale. Operation The new Heathkit Impedance Bridge 
features built-in adjustable phase shift 
oscillator and amplifier. This instru 
ment actually represents four instru 
ments in one compact unit. The Wheat 
Five test sockets provide for the testing of atone bridge for resistance measure 
hundreds of interrupter and self-rectifier types ments, the Capacity Comparison 
Proper starting voltage is determined easily bridge for 


requires only a variable DC voltage from 4 to 
6 volta at 4 amperes. Model KE-4 Battery 
Eliminator ia recommended for this applica 
tion 


capacity measurements 
and accurately. Over-all quality ia then un Maxwell bridge for low Q, and Hay 
mistakenly indicated on the panel mounted bridge for high Q measurements 
meter 


DESIGN 


Panel provisions for external generator 


, use. A new two section CKL dial, pro 
Weathhet VARIABLE VOLTAGE vides ten separate units len sep 
arate units switch settings and 
ISOLATION TRANSFORMER KIT fractions of units are read on a 
continuously variable calibrated 
control. A special minimum capa 
city shielded and balanced imped 
ance matching transformer be 
tween the generator and bridge 
amperes intermittently The circuit is automatically switched 
principle function of the Heath to provide correct load operation 
kit Isplation Transformer is to of the generator cirsuit. The in 


atrument uses 2°o precmmon re 


Variable output voltage be 
tween 9) and 130 volts AC 
Rated at 100 volt amperes 
continuously and 200° volt 


isolate the circuit being tested 


from line interference being sistors and condensers in all meas 


caused by motors, apphances urements circuits 


etc. It works backward too by 
isolating such de 

vices from theline 

Many other uses 

eapecially with MODEL IT-1 
AC 


C DC type cir 


Poo HEATH company 


former with the Shpg. Wt 


ae oe 10" ibs BENTON HARBOR 20 
MICHIGAN 


line voltage boosters 


AUDIO—HIGH FIDELITY 


to isolate it from its surrounding 

The frequency range is swept, with 
constant input. Unevenness in the bass 
usually results from defects of housing 
design; unevenness in the treble from 
the acoustics of the test room. Multiple 
unit speaker systems should be care 
fully explored at and near the cross 
over frequency. Not all this test 
equipment is available to the average 
listener. However, he can use gliding 
tone test records, having satisfied him 
self that his pickup is free from 
resonances, tracks properly, and doe 
not introduce harmonics at low fre 
quencies. If a_ gliding-tone wobble 
record can be found, that is the best 
type to use. 

It is difficult to determine the quality 
of a speaker by listening to it in a show 
room. Apart from the speaker there are 
three unknowns—the pickup, the dem 
onstration record, and the room acou 
tics. In addition the demonstrator may 
be using the tone controls to suit hi 
own purposes; almost invariably the 
demonstration is given at too high vol 
ume, a trick of the trade, since the ear 
subconsciously shuts down its critical 
faculties in the presence of high vo 
ume. A good speaker driven by good 
equipment will show up very well at 
low volumes, and if under these cond 
tions there is a lack of bass or extreme 
treble the speaker should be rejected 
Thumping bass is not high fidelity 
Some speaker systems sound very in 
pressive because of a_ well-developed 
bass resonance, either in the driver 
unit or the housing. This, however, i 
“one-note thump,” and a discriminating 
listener will come in time to hate it 

Sut how is it possible to come to a 
decision regarding any speaker in the 
absence of test gear, reliable informa 
tion from the dealer or manufacture) 
and knowledge of the room acoustic 
I fear there is only one way, yet it 
within the reach of any listener, or nor 
technician. It is an innate characteri 
of the human brain to become ea 
tired by inharmonious contact 
the outside world. If you get a 
piece of grit in your shoe, soone 
later you will be unable to put up 
it any longer; if you wish to work 
relax in the presence of noise, you 
neither work well nor relax well 
a listener you may not recognize 
tortion (inharmonious sound) a 
but your subconscious will 

The supreme test, therefore, i 
audio installation is to listen to it with 
close attention for a considerable time 
If you go to a concert you are prepare 
to sit and relax, even close your eyé 
for as long as three hours, and at 
end fee] inspired, entertained, 
conscious that something has been we 
done Try listening to a complet 
symphony concert in a darkened roon 
(so that the other senses do not 
tract you). If after three hour 
feel tired, you can be reasonably 
tain that there was something w 
with the record, the pickup, the 
plifier—or the speaker. 
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New Meathhet 


TV ALIGNMENT 


GENERATOR 
KIT Sr 


Here is the most radically improved Sweep Generator in the “ayy, hs vy inet 
history of the TV service industry. The basic design follows ay) os 
latest high frequency techniques which result in a combination 
of performance features not found in any other sweep generator. 
SWEEP: 
Sweep action is obtained electronically through the use of a newly 
developed controllable inductor, thereby eliminating all moving parts 
with their resultant hum, vibration, fatigue, etc. 
Frequency coverage entirely on fundamentals, is quel 
continuous from 4 MC to 220 MC at an output level yy MO 
wallovers mensurabie.t volt SVL volt MODEL TS-3 
stem, tS Ac MARKER: 50 
erystal controlled The same instrument incorporates a triple marker $ 
ouny variable system with a crystal controlled reference. A variable 4 4 e 
marker — provi- marker provides accurate coverage from 19 to 60 


sions for external MC 
marker 


iret 


on fundamentals, and 57 to 180 MC on cali 
brated harmonics. A separate fixed crystal controlled 
MC marker can be used for checking IF, band 
pass, calibration, reference, etc. Provisions are also 
made for external marker use. A 4.5 MC crystal is 
supplied with the kit 
POWER SUPPLY: 
Automatic am- , The transformer operated Power Supply features 
Greate ee ; , oscillator operation. Three sets of shielded cables are 
stant output ‘ range is completely and smoothly controllable from 
MC, depending upon base frequency 
Here is a TV Sweep Generator that truly 
out for rapid, accurate, TV alignment work 


voltage regulation 
furnished with th 


zero up to @ maxi 


serviceman ¢ 





1 
SIGNAL —* | GENERATOR 
KIT 


The new Heathkit Laboratory type 


MODEL SG-8 Signal Generator definitely estal 


{ lishes a new performance standard 
s] 9° Shpg. Wt for a kit instrument. An outstand 
f , y feature involves the use of a 

* 8 Ibs | ae 


panel mounted 200 microampere 

meter calibrated both in microvolt MODEL LG 

and percent modulation, thereby 
a , providing a definite reference leve a 50 
The new Heathkit service type Signal Gen for using the Signal Generator it 
erator, Model SG-8 incorporates many de design work 
sign features not usually found in this selectivity, frequency re ‘ é 
instrument price range. Frequency cover checks 
age is from 160 KC to 110 MC in five ranges 


all on fundamentals, with 
useful calibrated harmonics up to 220 M¢ The RF output level is well in DESIGN 


gain measurement 


por Shpg 


excess of 100,000 microvolts throughout the frequency range. The oscillator 
circuit consists of a twin triode tube, one-half used as a Colpitts oscillator 
and the other half as a cathode follower output which acts as a buffer b« 
tween the oscillator and external load, thereby eliminating oscillator fre 
quency shift usually caused by external loading 

| coils are factory wound and ad justed, thereby completely eliminat 
ing the need for individual calibration and the use of additional calibrating 
equipment. ‘The stable, low impedance output 
attenuation for complete control of RF leyel 


Additional design features are 

for oscillator and buffer stage 
shielding. Fibre panel contr 
ing circuits, thorough A‘ 
the attenuator network 
selenium rectifier, et« 


RANGES 





features step and variable 

A separate 6C4 triode acts 
as a 400 cycle sine wave oscillator, and a panel mounted switching 
permits choice of either external or internal modulation 


Frequency coverage fro 
mentals in five separate 
provisions for metered exter 
put impedance termination 
power supply 


| 
| 
a 
NEW Acathéct BAR GENERATOR KIT 2] egy gee nn Remy 
I 
c= | 


tem 


or Service work 
eathkit BG-1] 


MODEL rela = ; ’ ; 4 tne : EATH company 
ane teal ayne eircutstabulity aa well as overall BENTON HARBOR 20, 
50 Shpg. Wt t ' iinet Ge tha WY coo al 


nection to the TV rece 


mma terminal. Transformer operated for safety MICHIGAN 
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VISUAL-AURAL a pliner Mteaneiellrag 


SIGNAL-TRACER 


The new Heathkit Visual-Aural Signal Tracer features 

aspecial high gain RF input channel used in conjunc 

tion with a newly designed wide frequency range de 

modulate v pre rhe Hig! RFs ensitivity permits signal tn 

“ see and lat or audio « Sahar y (yO 
t Both 


Drop, 

tone” With 
put le . 
pute els are tant tly 


ira 


WATTMETER 


Built-in calibrated 


Built-in radio-phono-combination. 


Heathkit CONDENSER CHECKER KIT CUSTOM INSTALLATION 


HAT about that odd corner that 
most of you small home owners 
would like to put to use? I ha 
my living room and I believe n 
tion will interest you. I built in a 
phowo-television cabinet (see photo) 


« 


The entire cabinet consists of %% 
white-pine plywood with %-inch ply 
wood used for facing the cabinet. The 


i es i er operate television set is a 17-inch Philco table 
MODEL C-3 dep eage ghee stole So al gained ' model (the space for the television set 


$ 50 shoo. v1 onaihaiel caoial eal atic is large enough for a 21-inch model) 
| 9 >: 7 Ibs erate, the Hentai enser Cheeker will si The movable panel that encloses the 
‘ rease You 1 eney TV receiver has two switches on it 
ome eee ee — ee ee ee ee ee ee one for the speaker, and one for chang 


Aeathhit ee ” Aeathhit ing antennas (I have two transm 
Q METER } 4 lines hooked to the set). 
KIT AUDIO OSCILLATOR The Zenith radio-phono combination 
KIT and the 12-inch speaker came from a 


MODEL QM Zenith radio-phonograph floor model 
-1 , 
MODEL AO-1 cabinet 


$ 50 b ie” Both the radio and phonograph are 
1 s2qs0 tet built on sliding shelves, greatly mpl 
Shpg. Wt. 14 Ibs Shpg. Wt For fying repairs. The speaker—now at 


10 Ibs oe floor level—-has improved the sound of 
The ' Ge: the TV set that formerly had a 4-inch 


1 


“a we bx ne and ff side speaker. The speaker is used fo 
7 in te COR ta kr ' * the radio and phonograph as well 
Ther controlled linearity results The space above the television set is 
o | Ae tg Moe Fyre Be om tt oe %, used to store record albums. The 
x i : shelves are cut out at the rear so they 
« | allow proper circulation of air from 
i 1g resistor “4 t ra we ae bottom to top. There is an opening on 
| Se eee pln te each side of the speaker and o1 
ited capa or sect eo the record album cabinet. 
supplies RF frequencies 150 Ki ; An electric outlet is hidden 
oo & “g eS ‘an . view by the cabinet. It can be re: 
cg 4 Bn hn ac = rye te FAT fa through the air vent on the left 
SI cialis es iaini oie The two lead-ins from the outside 
ices this instrument can perform co m Pp © | n y tenna come up through the basen 
BENTON HARBOR 20 and are entirely hidden from view 
Now, not only do I have a convenient 
MICHIGAN entertainment combination, but a hand 
some piece of furniture to boot. | 
R. W isnefski. 
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Aeathhet 


ve ‘ ni, 
ez, Ut 
enc he ‘ae, 
M ot 
T & Char 
t G5124\¢: Simplified 
construction 


new harness 
type wiring 


closer  toler- 
4 | | ance resistors 


The Heathkit TC-2 Tube Checker was primarily de- 

signed for the convenience of radio and TV servicemen 

and will check the operating quality of tubes commonly 

encountered in this type of work. Test set-up proced- 

ure is simplified, rapid, and flexible. Panel sockets 

accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 

7 and 9 pin miniatures, 5 pin Hytron, and a blank 

socket for new tubes. Built-in neon short indicator, 

individual 3-position lever switch for each tube element, spring return 
test switch, 14 filament voltage ranges, and line-set control to compensate 
for supply voltage variations, all represent features of the T'C-2. 





Results of tube tests are read di 
AH thhit rectly from the large 442” Simpson 
PORTABLE 3-color meter. Checks emission, 
shorted elements, open elements, 
TUBE CHECKER KIT and continuity. Wiring procedure 
has been simplified through the us« 
The portable model is MODEL TC-2P of multi-wired color coded cabk pro 
supplied with a strikingly viding a harness type installation 
attractive two-tone cabi- $ 50 between tube sockets and lever 
net finished in rich ma- switches. This procedure insures 
roon proxylin impreg- e standard assembly and imparts a ‘‘factory built’ appx 
nated P brie covering with Shpg. Wt. ance to the instrument New Construction Manual 
a contrasting gray on the 15 Ibs. ishes detailed information regarding tube set-up proce: 
inside of the detachable cover. | for testing of new or caiieted tube types. No delay nece 
sary for release of factory data 








mo, . AWeathhcl 1V PICTURE TUBE 
cathhté€ REGULATED 


POWER | The Ba A sessile oy A 


wend with the Heathkit Tube Checker Kit, will 
quickly check picture tubes for emission 


dneute etc. and determine tube quality. Con 
SU PPL KIT\ sists of standard 12-pin ‘T'V tube socket, four No. 355 
feet of cable, octal socket connector, and data ‘ 
ft $450 sn. 
. 


MODEL PS-2 A 


—_ Aeathhit 
$3359 ». . DECADE RESISTANCE KIT 


i. . P I'wenty ! resistor 
Here is a source of regulated D.C. voltage for circuit de- MODEL DR-T iy ohm steps to pr 
velopment work. Power supply voltage and current drain value between | ohn 
to the circuit under test are constantly monitored by the $1950 ohms. Sturdy cerami 
4%” panel mounted meter. Separate 6.3 volt at 4 ampere | e with silver plated con 
A.C. filament source available. The regulated and variable > 

Shpg. Wt. Resistance in bridge 
output voltage will be congtant over wide load variations, | 


reliable service. Use 


and hum ripple will not exceed .012% at 250 volts under a 4 Ibs a4 sonication req 

50 MA load. Completely isolated circuit, standby switch, range of precision resistance value 
and other desirable features, make the Model PS-2 ex- — GEES Gees Ge ee Ge ee 
tremely useful in a wide variety of applications. 


pap cansnan tain aaeaielaaas ainmaeimmmnnee aed oa 


Heathhit MUDIO GENERATOR KIT | DECADE CONDENSER KIT 


i The Heathkit Decade Condenser pope, DC-1 
provides a ready source of capacity 
| values from 100 mmf to .111 mfd in 
Here is an Audio Generator with a st re ae Se $16°° 
; Silve 5 ‘ ce 
features generally found only in t he weet Lats ae electorate prod ned Pe e 
most expensive instruments. Sine tact for each switch position, Preci- Shpg. Wt 
wave coverage from 20 cycles to 1 sion silver mica con 3 Ibs 
Megacycle—response flat +1 db densers + 1% accu 
from 20 cycles to 400 Ke—continu- re for close 
ously variable and step attenuated rotate haces 
output. Because the output voltage MODEL AG-8 \ 


accurate 
: work, 
is relatively constant over wide fre- 
quency ranges, the AG-8 is ideal for 5 2 > 5 0 | 
running frequency response curves * re) re | 
in audio circuits. Once set by means Shpg. Wt. 11 Ibs. | Cc m n 


of the attenuator, this voltage may 
be relied — for accuracy within + 1 db. Instrument features BENTON HARBOR 20, 
MICHIGAN 


low impedance 600 ohm output circuit and distortion less 
than .4 of 1% from 100 CPS through audible range. 


OCTOBER, 1954 
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e 0 Beautinn, 

r oe r ties 
Here is the exciting new Heathkit Preamplifier with all of the features oe get r cate 
you Audiophiles have asked for and at a down-to-earth price level. 4 ; Me 
Beautiful satin gold baked enamel finish, striking control knobs and 
arrangement, attractive custom appearance and entirely functional , a 
design quirements from Heathkit Williamson Type 

Amplifier power supply 6.3 volts AC at 1 am MODEL WA-P2 
DESIGN: pere, and 300 volts DC at 10 MA. Over-all 


Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and dimensions 12’ ” wide x 514" deepx 3%" high 
1-12AU7. Features tube shielding, plastic sealed color coded capacitors APPLICATION: $ 75 
* 


oi err 
nas wi ith tl aD De — 
ite erj. 


amooth acting controls, good filtering, excellent decoupling, low hum : 
and noise level, and all aluminum cabinet. Special balancing control for I'he new Heathkit WA-P2 Preamplifier has 
absolute minimum hum level. Cathode follower, low impedance output been designed to operate with any of the 
circuit for complete installation flexibility Heathkit Williamson ‘Type Amplifiers and is 
directly interchangeable with the previous 
SPECIFICATIONS: Model WA-P1 Preamplifier unit. Order your 
Provides five awitch selected inputs, 3 high level, and two low level kit today and enjoy completely smooth con 
each with individual level controls—4 position LP, RIAA, AES, and trol over the operation of your Hi-Fi system 
early 74 equalization switch — 4 position roll-off switch, 8, 12, 16 with Obtain the exact tonal balance of bass and treble with the precise degree 
one flat position. Separate tone controls, bass 18 db boost and 12 db cut of equalization you want. Note that the design of the WA-P2 accommo 
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re dates the newly established RIAA curve 


< chassis ’ 
‘ingle : Copper pl ated Spinet 
s mm 
Wited hing atu bu ‘id 


wound cols yy hh Pe easy 
AMATEUR | Grand |: 


TRANSMITTER ar onsted 


he Heathkit AT-1 Transmitter has HEATHKIT 


l 

established a high reputation and 

has been enthusiastically accepted | 
by hundreds of experienced oper 


itors as well as beginners. Power in 


put up to 35 watts for the novice and | The new Heathkit VFO is 


uitable as a standby exciter for your the perfect companion to the 

; higher powered rig later on Heathkit Model AT-1 Trans 

Cr . yt : ; Model AT-1 can be crystal or mitter and it has sufficient out 
exeitatign VFO 20% VFO excited and operates on 80, 40, put to drive any multi-stage 
tered Derauce® yo" 0), 1 11 and 10 meters. The pre transmitter of modern design 
on wound coils with the oscillator and Good mechanical and electrical 

amplifier are switched simultaneously design insure operating sta 


MODEL AT-1 by the rugged band switch. Meter switch bility. Coils are wound on MODEL VF-1 


illows a reading of the final grid and plate stable, heavy duty, ceramic forms using Litz 
$2950 rrent on the panel mounted meter. Mod or double cellulose wire coated with Poly 6] 
s lator input and VFO power sockets are pro styrene cement and baked for humidity pro $] 9° 
Shpg. Wt. 16 Ibs yeaee ~~ llasa mee ia k for CW gener ne tection. Variable capacitor ‘a age ac ntial e 
ther eatures include ai crystal socket, type construction, especially designed 
tandby witch, key click filter AC line | for maximum band “s id. Kit is fur Shpg. Wt. 7 Ibs 
filter, good shielding and a ) ohm coaxial output. The 425 volt, 100 nished with a carefully precalibrated scale 
milliampere power supply and 5U/4 rectifier are more than adequate for | which provides well over two feet of scale length. Smooth acting 


the 6AG7 oscillator multiplier and 6L6 amplifier doubler vernier re tion drive and illuminated dial provides easy tuning 


ind zero beating 
ec OR A SN SN A TL Power requirements 6.3 volts AC at .45 amperes, and 250 volt 
DC at 15 mils. Just plug it into the power receptacle provided or 


Aeathhit | the rear of the A'T-1 ‘Transmitter. Seven band coverage 160 


through 10 meters with 10 volt average RF output. Uses 6AU¢ 


GRID DIP METER KIT -—— 
The invaluable instrument fo vicemen and experimenter AWeathhit ANTENNA 


eS ey a” MPEDANCE METER KIT 


MODEL AM-1 rata s 


freauencic y bile tr he ' = tr 


Mae irom 2 MC ta 250 MC Prewe rod voce tehohed $1450 5: 
LOW FREQUENCY } Cons Shpg. Wt an A, 
Low frequency rance ¢ ' . MODEL GD-1B 2 Ibs ‘a amanten smper 


for GD 1B and a “. ywt | $3.00 $ 50 Shpg. Wt. 0-150 MC—imped 
° 4 Ibs. 


pct vecer KIT LW ER ny 


mitter. W / { ) watt 


a tg nt ni tt unig net BENTON HARBOR 20, 
ot, ry MICHIGAN 
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Yew LOW PRICED 


HEATHKIT SINGLE UNIT 


Williamson Type High Fideli 


AMPLIFIER KIT 


Here is the newest Heathkit Hi-Fi Amplifier at the lowest price ever quoted {i 
circuit. The W-4 Model has been designed for single chassi I 
Company Model Bé super range” high fidelity output trar 
field, is being offere stantial sav 

and on the basis 


LOW PRICES: 
Through lization of a 
fabrication, conne 


aplete Williamson Type 
y lor the cago lransforme 
rmer, a new development in the Hi-! 
It is outstanding u 
the W 


Amplifier 
construction new ( r 
former 


eI 
i at sul ot comparable pertorma 
of our tests. we fin formers Pand W-3 Heathkit 


it 8 with 


sockets 


single cha 
eting cal 
tion has been made 
COMPONENTS: 
The new Heathkit W-4 use 


models incl 


oe wt pipet COMBINATIONS AVAILABLE 
the 


possible w it sacrifien 


the same heavy 
aiding individual jacks and a w 1 ontrol to bala 
and the exact circuitry previously utilized in Williamson Type 

distortion are both at the same low level as in the W-2 and W- 


CONSTRUCTION: 


Here is the opportunity for even the economy minded Hi-t 
Hi-Fi reproduction of fine recorded music. Simplified 
of electronic knowledge or special equipment. Assemble tt 


new Meatheel 20 watt 
High Fidelity AMPLIFIER KIT 


In keeping with the progressive policy 
of the Heath Company, further improve 
ment has been made in the already fam 
ous Heathkit High Fidelity 20 Watt 
Amplifier. Additional reserve power has 
been obtained by using a heavier power 
transformer. A new output transformer : : 2 o 
designed and manufactured especially 7 4 e , used 

for the Heath Company, now provides 4 id Mods 
output impedances of 4, 8, 16 and 500 Pee 

ohms, The harmonic distortion level will : 


not exceed 1° at the rated output MODEL A-78 SPECIFICA 
FEATURES: g re) I'wo switch se 
Outstanding features % nian: S08 srs 
20 watt Amplifier pickup tune 
response of +1 db from 20 CPS to 20 e corder, and 
KC. Separate (boost and cut) bass and Model A 
treble tone controls. Four switch selected and trebk 
input jacks and a special hum balancing balanced 
control. Flexibility is emphasized in the in 
put circuits and proper equalization for all input devices is incorporated 


TUBE LINEUP: 


12AX7 magnetic preamplifier and 


wer tr of the leature 


$39.75 


re wound tality capa 


ind har 


ee utpu ¢ high q 
Amy $ tern i ‘ histortic 
} model 


step-by-stey 


59.50 


Aeathhit SIX WATT 
AMPLIFIER KIT 


l 


fo 


MODEL A-9B 


$35°° 


Shpg. Wt 


TION 
of the Heathkit 
include frequency 


24 Ibs Shpg. Wt. 10 Ibs 


pedances of 4 and 15 
range +1'% db from 20 ¢ 
DC Full 


supply and good filtering 


ohm and 
PS to 20 Ké 
rectificatior tr 


job wave 


J result in ex 
first audio amplifier. 12Al two . 


stage amplifier with tone controls 


12AU7 voltage amplifier and phase 


splitter. T'wo 6L6 push-pull beam power output and 5U4G rectifier 


MODEL A-7C 


The Heathkit Model A-9B is excellent for custom installation 
is designed for outstanding service at a very reasonable cost 


WILLIAMSON TYPE 


AMPLIFIER KIT 


Here is the famous kit form Williamson Type high fidelity Amplifier that has 
servedly earned highest praise from every strata of H \ 
distortionless, clean musical reproduction, full range 
than adequate power reserve 

OUTPUT TRANSFORMERS: 

This outstanding Wil Type Hi-k 

Acrosound TO-300 « former. Th 


lar “‘ultra-line 


vers, Virtuall 


frecque vr wor nd mor 


imsot 
itpu 


ww uly 


it circuit for clea 


ower supply 


smd | 

SPECIFICATIONS: 
Frequency response within | 
output less than .5°; 


output 5°; 


ib from If 

between 20 cycles and 
using 60 and 
for each unit 7° high x5 2” 


+000 cycles. Output ir 


wide x 11 
CONSTRUCTION MANUAL: 
This fine kit is supplied with a completely detailed step-by-step Construction Ma 


only effort required is the assembly and wiring of the pre-engineered kit. Even the 
novice can succeasfully construct this Amplifier and have fun building it 


ng 
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id Provides a 


preamplifier stage 


variable reluctance cartridge 


COMBINATIONS AVAILABLE 


Amplifier Kit (Includes 


with 


Main Ampli 

Acrosound Output Transformer 

and WA-P2 
$7 Iba 

a8 only 


er ipply Preamplifier 


$69.50 


Main Am 
Pransformet 


$49.75 


e weight 
{ 
ed expre 
MI Amplifier Kit (Include 
with Acrosound Output 
! Power Supply 
24 lbs. bexpre 


hipping 


only 


HEATH company 


BENTON HARBOR 20, 
MICHIGAN 
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ah 


ARR 


* 


vf 


“Darate 
Water 
Clreuit 


HPO) oe 
Ciibe nd 


An excellent example ¢ 
ridiculously 
wave rece 
in so-called 

Reve 


speaker 


direc 


electri 


plated 
Us 


and SYS 
vided for the « 


the optional Heathkit cal 


Huminum panel 


AWeathect FM TUNER KIT 


in FM Tuner that can 
Hi-Fi Amplifier or th 
ction of the ordis 


{ 
1} to 


be operated 
rough the 
ary radio. Com 
problems 
my typ \l 

S tube circuit with 


\( perate eliminate 


encountered 
er circuits, Fe 


en 


n “econ 
atures 
lator 


ver and oscil $ double tuned 
i limiter 


discriminator 

naitivity and selectivity 

the full FM frequeney band of 8&8 MC 

to 108 MC. The tuning unit is factory 
{ 


MODEL FM-2 
' 1 amd ted, thus eliminating tedious 


5 50 critical “front end” alignment problems. The 
trac ‘ ud | il and vernier tuning 
- combine to e the Heathkit FM-2 Tuner 


8 ibs 


followed by 


@ MAXIMUM Be 


La8e1n 


Shpg. Wt 


BENTO 


WAtwur 5-1175— 


t planetary 


aba 


ATIONS 


RECEIVER KIT 


produce top quality kit merchand 
ons Receiver. Here is a transformer 


none of the disadvantages commonly encountered 


unlity toy 


low prices at operated all 
iver with all of the desired features and 
econ 


my set 


ver employs high 1 


ibes and transformers, chassis mounted 5'»)” PM 
Ham Band identified, and easy tuning wit! 
verage from 550 KC to 35 MC on 4 Bands, with 

Other features are RF gain control with AGC 

lded turret assembly and copper 


Me 


1 IF 


ire t 


headphone jack with 8 plainly 
irive. ¢ 
| bandsapread t 


standby prewound coils in a shi 


umplifier, L2AV6 detector-first audio 6 bear 


RECEIVER CABINETS 
xylin impregnated fabric covered plywood 
cabinet available for BR-2 and AR-2 receiv 
Includes aluminum panel, flocked reinfor 
peaker grill and protective rubber feet 
For KR-2 Receiver, Cabinet 91-9 
Shipping weight 5 Ibs 





4 lettered ¢ 
et of your 


ers 
ced 


$4.50 
ibinet 1-10 
> Ibs 


AK-2 Receiver, ¢ 
Shipping weight 


$4.50 








Aeathhit 
BROADCAST BAND 


RECEIVER KIT 


1¢ Model BR-2 Bro 
pecially for the beginner thout 
quality, This receiv eatures a transformer operated 
power supply, high gai e tubes, sharply tuned 
IF transformers, new rod built 
trouble-free planet 





nd Receiver is designed 


rh 
‘ of 


any sacrifice 


in antenna, and a 
Exceptional per- 
sitivity, good selec- 
lity from the 5'2” PM 
wed either as a re- 
ceiver, tuner, or phono a Uses 12BE6 mixer- 
oscillator, 12BA6 IF amp 12 AV6 detector, 12A6 
itput, and 5SY3 rectifier 


MODEL BR-2 


17” 


Shpg. Wt. 10 Ibs. 
eth a RR TI 


with 
tivity, and 


formance 


excellent tor 


chassis mounted speaker. Can be 


moplifier 
her 


beam power o 





SHIP VIA 
(] Parcel Post 
() Express 

C) Freight 

C) Best Way 


(PLEASE PRINT) 





QUANTITY 





check money order for 
postage enclosed for 


Enclosed find 


Please ship C.0.D pounds 





MODEL NO. 








On Express orders do not include transportation charges—they will be collected by 
the express agency at time of oelivery 








ON PARCEL POST ORDERS insure postage for weight shown. 


ORDERS FROM CANADA and APO‘s must include full remittance 
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AUDIO—HIGH FIDELITY 


DUAL-PURPOSE 
LIMITER AMPLIFIER 


By Limiting 


lAts wnstrume 
By HILTON L. REMLEY °” 


WICS 1H broadcast 


; / 
CIVING, ANd 


The limiter amplifier. 
Terminal strips permit 
convenient connections, 


Underchassis view of 
limiter amplifier. Unit 
is for rack mounting 


HE limiter amplifier was built to 
overcome an objectionable trend in 
the television broadcasting indus- 6SK7(2) 
try. The great majority of televi- $ é 
sion stations appear to be- operating 7 
without limiter amplifiers and an over- 
whelming number of programs seem to 
have the audio level increased by sev- 
eral db for the commercials, which 
makes for annoyance in listening. Just 
as one thinks he has the audio level ad- 
justed for his pleasure, along comes the 
commercial and blasts him out of his 
complacency. It seems useless to appeal 
to the stations—they always say that 
they have to put across the message. 
After putting up with this for some 
time, I finally decided to construct a 
limiter amplifier which would do away 
with this problem on the receiver end. 
The television set I used has the audio 
output fed at 600 ohms to a high-fidelity 
amplifier, which in turn feeds a high- 
fidelity speaker system. Thus, by in- 
serting the limiter between the televi- 
sion set and the power amplifier, it was 
not necessary to add any gain to the 
circuit. Accordingly, it was decided to 
make the limiter a single controlled 
stage, with balanced input and output. 
Use of 6SK7’s in the controlled stage os 
was decided upon after checking the SMEG i. gine 680 
characteristics of available tubes. This R - 05 ane 
turned out to be a happy choice, since 4 ae ian 
later frequency and distortion measure- s 
ments indicated low distortion under Schematic of the limiter-amplifier. External power supply is used. 
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een ts the finest 
“IMAM tuner ever wsaidle 








THE 


ow GCIOTISMeN ¢1000 


But the C1000 is far more than just a tuner—-it’s the complete control center 
for your High Fidelity system. Combined in one chassis is a complete pream- 
plifier with four positions of record equalization, flexible tone controls, input 
circuits for your television receiver, tape recorder and phonograph .. . plus 
the most sensitive tuner ever offered. 

Vow FM sensitivity: 3 mv for Audio limiting (40 db quieting) 
View AM sensitivity: 1 mv fer 20 db signal to noise ratio. 
Vow Seperate Oscillators and Convertors for FM & AM. 


Vow Dual AM bend width positions: Sharp for DX‘ing and 
V7, Broad for High Fidelity 
ew 


Low noise antenna input for AM. 


Vow Preamplifier circuit featuring grounded cathode feed- 
y 2. back equalization. 
ew 


Four position switch for accurate record equalization. 
Tow Low distortion: Only 0.05% IM at 112 volts output. 
Vou Tape recorder output, independent of monitoring level. 
Vow Semi-Military construction for maximum ruggedness. 
P is All the features you expect in a Craftsmen tuner: Automatic Fre- 


quency Control, flywheel tuning, Cathode follower outputs, sepa- 
rate RF amplifiers for FM & AM and engineering you can trust. 


ear the Diff rence } AT YOUR HIGH FIDELITY DEALER 
. ea ‘ > 


OR RADIO PARTS DISTRIBUTOR... 


For complete information ask for Bulletin #5. 


The Radio Craftsmen, Inc., Dept. G10 
4403 N. Ravenswood Ave., Chicago 40, Illinois 


| AUDIO—HIGH FIDELITY 


adverse operating conditions and yet 
provided adequate limiting range 
Since the limiter was to limit over a 

considerable range, I decided to provide 
exact input tube balance, with 
| rapid system for obtaining such 
ance. Choice of balanced tubes is ¢ 

but not the whole answer. | 

control of both bias and screen voltag 
The bias is balanced by 500,000-ohn 
tentiometers in the grid circuits of t 
6SK7's. The screen voltage is ad 

by a 250,000-ohm potentiometer contro 
ling one screen only. Two 6SK7’s can be 
so far out of balance that they cannot 
be balanced by this means. Interchang 
ing tubes or direct replacement of one 
tube will probably overcome this diffi 
culty. There is a 3-position switch, one 
position of which is used to set the tube 
balance. The 6.5-volt supply feeds into 
a voltage divider to provide a small 
60-cycle voltage. This is fed through a 
.05-uf capacitor to the center of the 
input transformer secondary. This pro 
vides an in-phase signal on the control 
grids of the 6SK7’s. If the two tubes 
have equal amplification’ with an_ in- 
phase voltage of equal amplitude 
each prid, there will be equal bu 
of-phase voltages on the plates 

with the switch set on BALANCE 

is exact when the output is 

balance the 6SK7’s, the limiter 

is connected through another amplifier 
to a volume indicator, while the bias 
and screen controls are adjusted for 
minimum output. The switch also has a 
position which grounds the bias to the 
| 6SK7’s, giving linear amplification with 
no limiting. 

The attack and release time of 
limiter should receive some consid 
tion. By use of a dual R-C circuit, at 
tack time is rapid, while release tin 
prolonged. The parallel R1-Cl combina 
tion of 3.3 megohms and 0.1 uf charges 
very quickly; in the order of 0.00006 
second, and discharges in abo it 
ond. By adding R2-C2 of 3.3 
and 0.3 uf in series across the 
combination, R2-C2 will charge 
in a little less than 1 second, 
charge even more slowly, in 
like 2 seconds. Thus on very short « 
tion peaks only R1-C1 will be effecti 
since R2-C2 does not have tin 
charge, and recovery time is sh 





continued peaks, howeve1 
charges, and the recovery 
lengthened. This prevents the 
ing” and “breathing” that oc 
some limiters and yet does not 
hole” in the program as would a 
attack and lony-release type limite) 

By using the 12AT7 amplifier ahead 
of the 6AL5 rectifier we get much more 
rapid attack. Were this stage left out, 
isolation and attack time would both be 
inadequate, resulting in reduced gain 
and increased distortion in the lin 
The cathodes of the 6AL5 are 
positive with respect to their 
Thus the tube will not conduct until 
the output audio signal, fed through the 
12AT7, exceeds this bias, or limit level 
Control of both this bias and the 6SK7 
screens is obtained with the 0D38 volt 





age-control tube. The adjustable resis 
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0% Sharper Tu 


than any other AUTOMATICES& 


\WkokeK-3me-Vn cu me-lale ney 2) 


C-D-R 


* Here is EVERYTHING that ANYONE ® 
could ask for in a rotor! Powerful enough to pi ld 
turn any TV antenna... sturdy construction Cj 


and a handsome modern design plastic 
cabinet that AUTOMATICALLY turns the 
antenna to any position... AND ACCURACY 


Field Tested 
that presents 40% SHARPER TUNING than Model AR-2 ... complete AUTOMATIC For Dip 


any other automatic rotor! rotor with thrust bearing and handsome 


modern design cabinet, uses 4 wire cable 
AND THEY ARE PRE-SOLD to consumers 
in every leading rotor market area with 


Model AR-1 same as AR-2 without Sen 
saturation TV SPOT ANNOUNCEMENTS! 
thrust bearing 


CORNELL-DUBILIER 


SOUTH PLAINFIELD,N. vy. 


THE RADIART corp 


CLEVELAND 13, OHIO 
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Mr. Serviceman 
check these 
items for... 


See your local 
Paris Jobber 


Model BE2 


Eliminates TV 
Alignment Bias 
Batteries. Provides 
voltages recom- 
mended by all TV 
manufacturers 
Quickly diagnoses 
AGC trouble. 








Passes U HF, rejects 
VHF up to 50 DB 
without tuning 
Eliminates FM 
Airport, Taxi cab 
interference, etc 


VOLTAGE 
BOOSTER 


Model LB2 


Adds or subtracts 
10 volts line volt- 
age with heavy, 
saje toggle switches 
for any TV set. Line 
restored to normal 
when turned off, 








idd peak-to-peak measurements to 


$8.75 
vated AGE gated 
and essential to 


your scope for only 
Hiandy for sery 


=V ric 


icing 
separator 


Write for Additional Information 


' SERVICE INSTRUMENTS CO. | 


§ 422 So. Dearborn—Chicago 5 . 


lease aeaeee anaes seam 
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tor on the voltage-control tube allows 
variation of the limit-level point of the 
6AL5. The point at which limiting be- 
gins may be quickly determined by con- 
necting a vacuum-tube voltmeter from 
the control point This volt- 
age will be constant up to the point 
where limiting starts, at which time it 
will increase. In the schematic, the bias 


to ground. 


Resistors: |—390 |--680, 2—1!,000, |—2,000 
4—10,000, 1—22,000 i—24,000, 2—47,000, 3 
2—120,000, 2—510,000. 2—3.3 megohms 
Potentiometers: |—500, |—25.000 
500 000 

Capacitors: (Paper) 4 
I—0.3 uf, 400 volts 
350-25 volts 
Miscellaneous: 2—éSK7-GT's, | 
1—0D3, tubes; |I—iow impedance transformer, 50- to 
600-ohm primary, 80.000 ohms secondary in two se 
tions (UTC A-i2); | 
100, 000-ohm primary, 50 
A-27) 
Strips; | 
ware, etc 


1—2,700 
100 000 
Vy watt 


1—250 000. 2— 


03 wf, | 
(Electrolytic) | 


05 uf, I—O.! wf, 
10-20-20 uf, 350 


12AT7, |—-6AL7-GT 


crystal-to-line transformer 


to 600-ohm secondary (UTC 
I—3-position switch; 3—4-terminal mounting 
4x 3x 1I7-inch chassis; tube sockets, hard 


line is seen brought out to a terminal 
so that its voltage may be 
This voltage normally runs 
under no-limit conditions. 
No output attenuator was provided, 
although one may be added if necessary. 
Since additional gain will be 


measured, 
about 1.8 


required 


————— 
Vw T 








Graphs of limiter performance. 


behind the limiter, attenuation control 
of the output may be obtained at that 
point. Input-level adjustment should 
just jimit lowest average input level 
over an average program. Output ad- 
justment is then made as required for 
the electronic circuits that follow. 

The amplifier is built on a full-width 
standard chassis—4 x 3 x 17 inches. 
The chassis has wings which permit 
mounting it on a standard rack. All 
controls are mounted directly on the 
chassis. 

The limiter amplifier has a number of 
than for individual user or 
broadcast station. It can be used with 
PA or any audio systems where back- 
ground type of music is required. END 


uses other 





‘SCOPES ARE 
“GOLD MINES” 


-.. when you know how 
to use them fully on all 
types of service jobs 


... AND THIS BOOK 
MAKES IT EASY TO LEARN 
ALL ABOUT THEM! 


MODERN OSCILLOSCOPES 
AND THEIR USES 


When, where, why and 
how to use oscilloscopes 


\ How fo interpret patterns 


i How to handle tough jobs 
easier and faster 


p at i’ 

No other type of specifi 
can mean so much to you 
ind greater earning power 
See tor 


soursell how this t h hely 
before : 


you buy 


READ IT 10 DAYS... at our risk! 
Dept. RE-104, RINEHART & CO., Inc : 
232 Madison Ave., New York 16, N.Y 


Send MODERN OSCILLOSCOPES AND THEIR ! 
USES for 10-DAY EXAMINATION. tf 1 decide to 
keep the book, | will the emit § plus a few t 
cents postage in full payment. tf 1 will return 
book postpaid and owe you tt 


Name 
Address 
Zone, State 


City 


Employer's Name & Add 


J OUTSIDE LU. 8. AP 
Money back wu 


Leese eee ee eee & 
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SERVICING 


By Joseph Marshall 


HE tracking angle of a cartridge 
extremely important from a distor 
particularly 


tion point of view 


with symmetrical cartridges like 


the G-E, 
trices 


Audak, and piezoelectric car 
The ideal motion is one which 


is exactly at right angles to the face 


of the two pole or the planes of the 


crystal llowever, ince the angle of 


varies as the 
ide to 


the arm in the groove 


needle from out inside, 
of the 


exactly at 


move 
leal can be met 
track 
leneth 


The “any le 


record, thi it 
only one point. The 
ing angle is a function of the 
of the and it 
of the 


player 


arm curve 


arm of chanwyer and manda 


which come with built-in arm 
can be presumed to be 


proper except 


when a new type of cartridge has reé 


placed the original one which came 
with the equipment 
no cateyorical rule on track 


of-th 


There i 
ing angle A yood rule imb check 
i Place a 12-inch 
table and set the 


is about 


record on the turn 
pickuy o the needle 
between the outer 
Now sight 


cartridge, the 


halfway 
most and innermost proove 
alone the edye of the 
nount, or the edge of the lever 
attached 
whether the line formed 


needle 
to which the needle is 
mate 
tunyent 
(See Fig 
it is not tangent, try the re 
both the 
yroove If the 


edge is more or kK 
curve of the groove 
thing on 
innermost and the outermost 
tracking is tangentia 
or close to it at one of these three 
points, you can safely a 


tracking angle is wood. However, 


tracking seems to mi the tangent by 


10 deyree or more at every point it 
would be 
which come with the arm or 


that the arm 1 


Instruction 

changer to see properly 

mounted 
The 


tracking is the 


measure of correct 


so-called 


simple t 


82 


ume that the 
if the 


an excellent idea to check the 


overhang of 


ELITY quent 


Part VIII—Methods of 


checking and measuring 


the tracking angle 


and needle pressure 


the needle 
tridge 
the center as 


Carefully 
on the center pin or as close to 


place the car- 


you can. Now observe how 
far past the center 
the needle is 


of the hole or pin 
The proper overhang de 
pends on the length of the arm. The 
length of any arm is the shortest d 

tance from its 
point of the needle. In curved arms, it 
will be the bowstring line on the inside 
The following table give 
the proper overhangs for arms of vari 


mounting center to the 


of the curve 


ou length 


Overhans 
(inches) 


Length 
(inches) 


ly the 


very Slight and rather exact equipment 
I needed for 
However, the 


Unfortunate 


precise measurement 


close to 


overhang 1 


Fig. 1- 


difference are 


Tracking of an offset-type arm. 


inch. So, you have a 


thumb check here 
li, 


rough rule-of 
if the overhang i 
inch, it is probably O.K 
more, you'd better chec} 
instructions before 


around 
if less or 
manufacturer’s 
ing furthe 

On changers, a change to a new type 
of cartridge often changes the trackin 
angle. This is because the distance 
from mounting centers to needle 
is not standardized; it is likely to be 
greatest when a crystal pickup ha 
replaced by a magnetic. Check the over 
hang, and if much greater or less thar 
1 inch see if the 
moved forward or back enough to p) 
duce the proper overhang. Unfort 
nately, this is not always possible. The 
G-E, for 
this respect. 

The Pickering comes with 
mount, and the cartridge can be po 
tioned exactly. Incidentally, if you 
asked to install a new cartridge, 
would do well to check the effect on the 
tracking angle the 
produce, 


cente! 


been 


cartridge can be 


instance, allows no leeway 


a pec 


new cartridge wou 
If the angle will be badly 
turbed, you may be able to use 
which 
one the right produce 
tracking. But if a new cartridge w 
disturb the tracking angle, the cu 
er will be better off with the old 
tridge (even if it is of inferior 
because a poor tracking angle w 
tiply the 
over all 


tridge permits adjustment 


size to 


distortion so severely 


performance will be 


poorer, 


Look before you leap! 
Don’t jump at conclusions abo 

tracking angle. Keep in mind that opir 
differ. Also, appearances can be 
deluding. The Ferranti pickuy 
for example, will seem at first glance t 
have a terrible tracking angle. But 

happens that the element of the Fer 


Ions 


very 


RADIO-ELECTRONICS 





AUDIO—HIGH FIDELITY 


ranti is mounted at an offset of 23° to | 


the axis of the arm; so actually the 
angle is very good indeed. 


Needle pressure 
There is an optimum pressure for 
each cartridge, and the manufacturer’s 
recommendations should be followed as 
ly as possible. Listed below are 
some of the recommendations (the pres- 
sure is given in grams): 


close 


Cartridge 
Clarkstan RV (78 r.p.m.) 
Clarkstan 204 LP 
Clarkstan 204 (78 r.p.m.) 
Audak (All) 
G-E (78 r.p.m.) 
G-E (33 r.p.m.) 
G-E Triple Play 
Pickering Turnover 
Pickering D-120M (78) 
Pickering D-140S (33) 
Ferranti (fixed in arm) LP 
Ferranti (fixed in arm) 78 
Fairchild -6 
Titone 9 


Up to a point, the lower the pressure 
the better; but when the pressure is re 
duced to where the pickup shows any 
tendency to skip or to skate, both rec 
ord and cartridge may be damaged. 
Many modern arms, even in changers, 
provide a means for varying needle 
pressure. I do not suggest 
pressure below the minimum 
mended by the manufacturer. 

The only satisfactory way to measure 


reducing 
recom- 


needle pressure is with a gauge spe 
cifically designed for the purpose. Sev 
eral of these are available at modest 
prices and any service technician who 
does considerable phonograph servicing 
hould own one. 

Always measure pressure at the level 
the pickup is in when a record is on the 
table, and be sure the needle is free to 
move in the cup of the gauge the small 
distance it will have to move as the 
scale is depressed. As important as the 
static pressure is the pressure devel 
oped when the needle moves upward or 
downward. If the arm mass ts high or 
the vertical bearings have too much 
friction, the pressure with a slight 
vertical displacement——as when the 
needle is pinched in a curve of the 
groove—-may change the pressure by as 
much as 200° 

If it is possible, try 
gauge upward and downward about 1% 


moving “the 


inch from the reference level and ob- 
erve the reading. The pressure will 
increase as the pickup is raised and de 
crease as it is dropped. The variation 
should not be more than about 2 grams 
for an LP cartridge with a normal pre 

If the variation 
is greater than thi (or more than 
25! with normal pressures) 


ure of 6 to & grams. 


other 
examine the vertical bearings of the 
arm, adjust, and lubricate. A touch of 
very light graphite yrease or the mer 
est drop of oil is sufficient; too much 
lubricant attracts and holds dirt and 
increases friction. 

When examining the arm for vertical 
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and 


to conduct classroom 

and laboratory educational 
programs involving 
advanced systems work in 
the fields of radar fire 
ontrol, electronic computers 


and guided missiles. 


Airborne electronics is the field 
Where greatest advancements are 
being made, because of military 
emphasis. Developments in these 
highly active areas call for an in 
creasing number of graduates in 
Electrical Engineering or Physics, 
with instruction experience in 
radar. radar fire control systems, 
electronic computers, and other 
military electronic devices and 
equipment, 


At Hughes Research and De 
velopment Laboratories in South 
ern California engineers assigned 
to this program are members of 
the Technical Staff. As training 
engineers they conduct Hughes 
equipment maintenance and oper 
ation instruction within the Labo 
ratories for both military person 
nel and beginning field engineers 


Prior to assignment, engineer 
participate in a technical training 
program to become familiar with 
latest Hughes equipment. After 
hours graduate courses under 
Company sponsorship are avail 


able at nearby universities, 


Scientific and Engineering Staff 


Hughes 


KESEAKRCH AND 
DEVELOPMENT LABORATORIES 


Culver City, Lo 


Assura 


ingeles County, California 





necessary. For LP records the latera 
pressure necessary to move the 
across the record should not be 
i more than 2 grams. The arm 
‘ move with the slightest toucl 
should be perfectly free throughout 
whole are. If it is not, or if the 1 
has a tendency to lock in a 
0 ——T j check the lateral bearings. The 
usually one or more ball bearing 
extremely light dab of oil usually w 
78-45 -33'A RPM ; set matters right, unless the beat 
; \ } have rusted or the grease has solidified 
\ In such cases the bearing should be 
: cleaned with penetrating oil or cleaning 
fluid, possibly dressed with a clot 
lightly dabbed with jeweler’s rouge, 
and then repacked with oil or grease, 
as recommended in the manufacturer 
instructions. 

Finally, the better and freer the arm 
and the lower the pressure, the more 
likely that a significant departure of 
the table from level will produce skat 
ing or locking. A small mason’s level 
or one of those “string levels,” is a most 
useful tool. Level the turntable in both 
planes. It can usually be corrected by 
changing the pressure on the spring 
used under the mounting hole In 
some instances, it may be necessary to 
level the entire cabinet containing the 
turntable. 
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| friction, check also the lateral friction 
This is very difficult to measure, and 
4 delicate touch and yood judgment are 
| 
4 \ | arm 


\ 





MODEL AX 


Replacement and repair 


Of the commonly used cartridges, the 
a 1 Audak, G-E and Clarkstan permit 


WEBSTER ELECTRIC 


/ needle changes by the owner or service 
° / ® | technician. The others must be sent 


\ | to the factory for needle changes. Make 

Ca eT] eC no attempt to remove the needle or to 

' ' make any adjustment on such cat 

\ ’ tridges. It is recommended that the 

CRYSTAL CARTR | DGE SPECIFICATIONS- DATA | cartridge be removed from the arm for 


all needle changes. This makes the 
= TYPE « Two-needle crystal . ; = " | ae i “aes , 
assis ‘ twisl> i cartridge with twist mechanism change simpler anc insures against 
damage to the ar bearings or the 
APPLICATION © For 78,45 | lamag t h irm bearings or the 
ond 33% vom we cartridge. TO BE CONTINUED 


OUTPUT (1,000 CPS) + 1.25 volts 
needle crystal cartridge—mopet AX, pal 76 rpm—.85 volts of 

33% of 45 rpm 

TRACKING PRESSURE 

~is ideal for fast, easy replacement 7 grams (all speeds) 


CUTOFF FREQUENCY 
5,000 CPS 


mMopEL AX comes furnished with two NET WEIGHT + 13 grams 


This exceptionally lightweight, twoe 
one of the Famous Featheride Five” 
in literally scores of applications, 


needles, removable twist mechanism, NEEDLES + One | -mil osmium, 
\ also one 3-mil osmium furnished 





terminal lugs and complete installa. 
tion instructions, [t fits any standard 
RMA !>-inch mounting im tone arms 
with or without twist mechanism. 
Write today for full information on 


the mopet AX. It will give complete 





customer satisfaction—and will build 


sales and profits for you. 


“"JEWEL-CASE” PACKAGING 
wares Lach mopet AN cartridge 
WEBSTER W ELECTRIC Is packed mits own 
RACINE WISCONSIN _ handsome and useful ; 
a wel case” of clear plastic . . : 
“Where Quality ts a Ress a rn bligonion “Does this sound like the annoying 
WEBSTER ELECTRIC COMPANY, RACINE, WISCONSIN + EST. 1909 squeal you've been noting lately?” 
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TUBE TESTER 


Exclusive 


__~ Model 533AP 





larger, easy-to-read meter scale and a cali- | 


brated GM circuit provide increased accuracy in 
testing today's newer tubes. 

This handy new HICKOK portable is a sound 
Investment in highest quality electronic test 
equipment—whether for the radio-TV service 
bench, the inspection line or the laboratory. 


FEATURES... 


® Exclusive HICKOK Tube Gas Test, Tube 
Noise Test and Future Tube Life Test 
provide for accurate electronic circuit 
balancing. 
New calibrated GM circuit. 
Separate Grid Signal: 2.5 volts AC. 
HICKOK Dynamic Mutual Conductance 
circuits with most accurate tube evalua- 
tion directly in micromhos. 
Bias Fuse prevents accidental damage 
to bias potentiometer. 


Write today for full information on the 
HICKOK complete line of Dynamic Mutual 
Conductance Tube Testers. 





THE HICKOK ELECTRICAL INSTRUMENT CO. 


10531 Dupont Avenue’ Cleveland 8, Ohio 
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| long in Motorola auto radios. 





| normal until it was 


| stopped the banshee’s 


Technotes 


ZENITH J2026R 
Symptom: 
inoperative. 


Horizontal phase detector 
Trace the wire from the 
lead from pin 3 of the Phonevision 
socket through the two 100,000-ohm 
resistors and the .00l-uf capacitor to 
pin 5 (plate) of the 6W4-GT damper 
socket that is used as a tie-point for 
this R-C network. The junction point 
is pin 2 of the 6W4 with the .001-yf 
capacitor going to pin 5 to pick up 
the pulse for the horizontal phase 
detector. There is enough leakage be- 
tween pins 2 and 5 of the 6W4 socket 
to cause as much as 10 volts d.c. to 
appear on pin 5 of the 6AL5 phase 
detector. The normal voltage is about 3. 

To remedy this trouble and prevent 
its recurrence, remove the intermediate 


junctions from the 6W4_ socket and 


carry them to insulated tie-points in- | 
stalled on the cha:sis for this purpose. 


Wilbur J. Hantz 


MOTOROLA AUTO SETS 
The hash choke 


leads are rather 
In time, 
normal vibration will cause the coil 
lead to crystallize and break at the end. 
You can save a lot of call-backs and 
time lost later on if you correct this 


whenever a Motorola is on your bench. | 
Cut the leads as short as possible and 


resolder.—Bruce C. Vaughan, Jr. 


HOWL IN HOME-BUILT 630 

A kit type 630 chassis was brought 
in for correction of vertical compression 
and realignment. During alignment, I 
noticed that the set had a bad tend 
ency to take off, but, as it stabilized 
frequently, I assumed that it was due 
to spurious oscillations. The set seemed 
placed in the cab- 
inet, then I happened to jar it. The 
how! that came out was ear-shattering. 
I changed tubes in the audio circuits 
and tuner without success. I chansred 
the dual volume control, but the howl 
remained. Just a touch would set it off. 
Removing the 6BA6 audio i.f. tube 
wail, so I con 
centrated on that circuit. I checked 
the transformers, the sockets, and the 
components, used trick in the 
book, but the howl remained. 

Finally a bright light gleamed, could 
it be the i.f. tuning slugs? Yes, it was. 
A drop of Glyptal cement on all the 
slug stems of the audio if. cans com 
pletely eliminated all vestiges of howl 
This is a normal factory procedure 
for many manufacturers, but since this 
chassis was home-built it did not incor- 
porate the sealing agent.—H. L. Mat- 


singe) 


every 





"To find and follow 
the better way” 


‘Full Vision" 

Microphones 
D33 Broadcast 
D-22 Public Addre 


Replacement Phonograph 
Cartridges 


INSIST ON AMERICAN FOR Q 
Send for FREE Catalog 47 


MOUCAAL microphone co. 


370 South Fair Oaks Ave. * Pasadeno, 1, Calif, 
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: TV IN FRINGE AREAS 
Convent Wl la Bij ~. . Convensrent to rf YY ges Philco has a fringe-area switch in 
| some of its TV sets, but most of the 
LY hy ty Lich!yine 4 rt) | re er | ess if: rm i na | Ss | models do not come equipped with them. 


By lowering the a.g.c. voltage, per- 


visti | formance can be stepped up in those 
os b 4 pa | sets operating in fringe area \ 
“94 . ej >. oa ~ > , vole « te 
a ™ ‘ x | _— pole, inghe throw toggle wit h, 
So 4 socpenisss TERMINALS a 220,000-ohm resistor, and a pin cut 
SS SS ; 1/0 : from an old octal tube are the part 
oi A VA . : used in the modification. 


Vari-Board Display 


The clean, modern way to apply terminals 
to wire 


No soldering necessary 


Choice of all popular numbers in handy 
$ Paks 


Plastic service kit contains crimping tool 
and complete selection of terminals for 
on-the-job use 


3 Ways to Buy Supplies of “Refills” 


New $ Pak with life New 100" Pak con- ‘'250" Pak contains L © Ol oi eo) CL) 
size terminal illus. tains 100 terminals 250 terminals per 
tration for easy per box at quantity box at volume lot 
identification lot prices prices 
Look for the Convenient Lynn Lightning Display on Your Jobber's Counter TU) Solder about 18 inches of zip cord 
to the toggle switch. Drill a hole in 
i") A C 0 P R @) D U C if bs) C ) M P A N Y 317 E. Ontario St the back cover of the TV set and mount 
ta ee fe Chicago 11, Illinois the switch. Attach one side of the zip 
cord to ground and the other side to 
the resistor as in the wiring diagram. 
Solder the other end of the resistor in 
the cutoff tube pin and plug into the 
front hole of the video test jack on the 
r.f. chassis. The ideal value of the 
resistor may differ in your location so 
it is a good idea to try several of dif 
ferent values.—Pruce C. Vaughan, Jr. 


ST e V bE - c L PREVENT FUTURE TROUBLES 


When an orphan or off-brand 


(House of Bargains) comes in for service take a few moments 


to sketch the arrangement of the dia 
HAS DONE iT AGAIN! cord; draw the tube layout; record 
important voltages and the resistance 


Now you can of the oscillator coil. If the tube type 
Un boy own an _ inter- numbers are fading, use adhesive tape 


com that has a and indelible pencil or ink to record 
‘ > Chicago, G we 
fence eteernieny reve “ thevsend uses the numbers on the base. The minute 
HON -RADNIO— ELECTRICITY — ) LEC Th ee ye required to take this data may save 


thin Defense Program. Prepare now tora bet- 
j would normal! é 
an job in indt wiry of better service rat.ag. id hours when the set comes in for repairs 


Approved for Veterans ' / poy for a kit. a“ , , ; . 
Finance Plan on now, pay moet of tuition later, In the future. A . Von Zook 
If you need part-time work to help out with living or This intercom 
penses while at Coyne, we'll hx lp you get it. Special comes housed in : ; 
tuition pian for men of Draft Age. wooden cabinets P HUM IN RADIOS 
FREE BOOK Clip coupon for Big Free Illus. completely wired . : , 
trated Book. No salesman will and ready to Sometimes a puzzling case of hu 

ms yo et en a occurs in amplifiers and radio 

8.w. woe avecen ' 


INSTITUTE CHA Chant eReD master, ne = ’ have a multisection electrolytic in 

Cetabiened 199 as oo cae power supply and first audio cat 

oe cable. Ideal for home as baby sitter. circuits. Common coupling between 

ELECTRICITY & TELEVISION Perfect for office or factory. Order now anacitor sett . trenater : 
RADIO %& REFRIGERATION & ELECTRONICS os quantities are limited. capacitor sections ; ranstfers some 

=u nwnaeaeneeaea = the power supply ripple voltage to t 


| 8. w. COOKE, Pres. YOUR COST audio cathode, causing hum in the 
GOVE School Chicago 12, Wil. Dept. 74-81H COMPLETE, $4 595 put circuit. 


Send FREE BOOK and full details on only 





TOP VIEW ~ RLF. CHA 











’ Capacitor sections that are not u 
() TELEVISION-RADIO () ELECTRICITY 





FREE BARGAIN CATALOG + WRITE DEPT. RENO common coupling can often be 
f i successfully in decoupling circuit 
ADDRESS... STEVE EL Electronics Corp. the working voltage is sufficiently hig) 


Re . ° k 7 bj 
‘ TY ©7 : 61 ade St New Yor N | —R. P. Anderson 


I 

1 

i in cathode bypass circuits because 
2} 

I 

t 
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We Shut 
Our Order Book! 


In spite of frequent increases in plant 

capacity, we have often had to refuse orders 
from set manufacturers for Mallory FP 
Capacitors. If we hadn't, we would not 
have had enough to meet demands from 


servicemen all over the country. That's... 


Proof Positive of 


Mallory Capacitor Dependability 





Shut your door— 
on complaints and loss of time and money that 
call-backs cause you. Always use Mallory 


Capacitors on your service jobs. 


The Mallory FP Capacitor Line is complete. 
There is a rating for every set. Mallory FP’s 
are the only Fabricated Plate Capacitors on the 

replacement market. And they cost no more 


than ordinary capacitors. 


Always order Mallory Plaseaps” for your 


plastic tubular capacitor needs. Improved 





moisture-proofing puts an end to shorts, and 


leads are permanently secured. 


Prove to yourself — as many manufacture 
and thousands of servicemen have — YOU CAN 
ALWAYS DEPEND ON MALLORY 
CAPACITORS. 


MALLorY 


CAPACITORS « CONTROLS © VIBRATORS « SWITCHES « RESISTORS 
RECTIFIERS e POWER SUPPLIES « FILTERS » MERCURY BATTERIES 


APPROVED PRECISION PRODUCTS 


P. R, MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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Fig. 1—A printed- 
wiring burnout. 


Fig. 2—Measuring leakage with y.t.v.m. 


AIR HOLES 150 WATT Lamp 





PRINTED CHASSIS 


WOOD FRAME 


Fig. 3—Setup for 
finding intermittents. 
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Fig. 4—Resist- 
ance of printed 
wiring. 


TECHNIQUES 
FOR 
SERVICING 
PRINTED 
WIRING 


By R. E. RICKETTS* 


Trouhle-shooting procedures 
are not dif fr ult 
in new-type circuit wtring, 


Aut they are dif ferent 








T T T 

| 1 TEMP-20°C 
CONDUCTOR= 1-02. COPPER 

| PLATING-0002 SILVER 

IMEASUREO AT 500 KC 1p) 

T 











ZL 





001n 006n 


7 7 


anene - wank WIRING IN nents | 














RADIO-ELECTRONICS 





T LEAST four major radio manu- 
facturers are producing table- 
model receivers using the 
printed-wiring process. Many 

other companies are adapting printed- 
wiring techniques to their latest re- 
ceivers. This adds up to a new branch 
of servicing that technicians will find 
both interesting and simple. 

Differing mechanically from conven- 
tional wiring, printed wiring has sev- 


turn started carbonization of the pheno- 
lic. Eventually a low enough leakage 
path developed to cause a real short 
and a burned-out power transformer. 
The same thing can happen with print- 
ed wiring at lower voltages (Fig. 1), 
only the troubles are not so obvious. 
However, the repair is usually easier. 
By drilling a hole in the leakage path, 
the phenolic is replaced by an air gap 
as the dielectric material. 


eral characteristic major causes of You must be able to measure this 
trouble: leakage. A v.t.v.m. such as the RCP 
655, sufficiently sensitive to indicate a 

ductors. leakage of 1,000 megohms, should be 
29 Intermittent solder connections or used. Fig. 2 shows a v.t.v.m. used to 
open connections caused by excessive 


1. Leakage resistance between con- 


measure leakage between an i.f. ampli 

heat. fier plate lead and a ground or shielded 
3. Open printed wiring due to short- rea. 

ed components (burnouts). Intermittent solder connections: 
1. High-resistance printed-wiring These are nasty things to find, but in 

conductors. dications of such a condition are fairly 

obvious. More than normal heat will 

usually indicate a true intermittent con 


Some of these terms may sound new, 
but most technicians have made similar 
measurements before; with printed nection or connections. Put the chassis 
wiring they just have to be made more in a cardboard box with two small air 
carefully. holes at the top, and use a_ 150- 

Leakage resistance: At some time in Watt lamp as a heat source in the box 
his career every technician has had a while the unit is operating (Fig. 3). 
burned-out power transformer caused his additional heat will speed up the 
by voltage breakdown across the rec opening of the intermittent connection. 
tifier tube. Usually this was due to dirt 
or moisture on the socket which caused 
a high resistance path. This leakage 
path became more serious when the 
power-transformer voltage caused a 
current flow across this path, which in 


.5—Chassis has embossed wiring. 


Fig. 6—Printed-wiring 
Chief Engineer, cleaning tank. 
Radio City Products Co, 





Fig. 7—VPortion 
of high-fidelity 
amplifier. 


HEAVY DUTY 
TEST PROD ON =a 
PRINTED mn 
WIRING 


‘\ 
6V DC.CAR 
BATTERY 


SOLDER 


ENLARGED VIEW OF 
CARBON CONTACT 


POINTED END OF 
CARBON TOUCHING 
EYELET 


Fig. 8—Dip-sol- 
dered pin—en- 
larged view. 


Fig. 9—Soldering 
tool and application. 
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Open printed wiring: Since the wir- 
ing can be visually examined, open con- 
nections usually can be observed unl 
components cover up the suspected area. 
In that case, use a standard ohmmeter 
to make a continuity test for an open 
conductor. 

High-resistance printed conductors: 
This term implies a printed conductor 
that should have a resistance of from 
; 1/10 ohm to 2 ohms but may measure 

/ from 6 to 300 ohms, causing low filament 
com pletely NEW , voltage or low plate voltage readings. 


Fig. 4 gives the r.f. resistance per inch 


feo of various widths of printed-wiring con 
STANCOR ; , ; ductors. High resistance in a printed 


conductor is easily found by checking 

oe voltage readings, take rith a v.t.v.m 

T 6 A N S F oO R M ia R ( Z the tube catlinde. “ean pPtimens on 
them with service notes. 
REPLACEMENT Repairing printed wiring 


There are several types of printed 
circuits. One uses a die-stamped proc 
ess in which the tubes and a few cir 


cuit leads are usually on one side of the 
chassis or phenolic plate and the major 


Th 1954St TV Replace components are on the other. A dull, 
e new 1954 Stancor Replace- ‘ourh finist » printe tiring it 

ment Guide and Catalog is a fully if you haven't received yeni = . in. - i a apna “ hor 

revised, up-to-the-minute listing of your copy, see your — “pe ” ‘ i: “ r en ae anes 

accurate transformer replacement Stancor distributor, tinned or solder-p ated. 

data. Every recommendation has or write us directly. Use a small pencil iron to replace com- 
been rechecked against the latest ponents on such a unit. There are some 
information obtainable. | chassis of this type in service that have 
This Stancor reference lists over STANCOR-WILLIAMSON been treated with a resin or wax to im 

6800 TV models and chassis of 115 


prove the surface, or leakage resistance. 
manufacturers, including hard-to- U LTRA- s I N € AR 


( If a large soldering iron were used to 
locate information on “private HI-Fl amplifier bulletin 479 | repair this type chassis, the chassis or 
label” sets. | the printed wiring might be blistered. 
Excessive heat increases leakage re- 





To make your servicing easier, vir- pene yous owe ultra-linear 
tually all flybacks, yokes and power hi-fi amplifier using Stancor ene RRC OE Gn Re age 
transformers listed are exact vephen high fidelity output trans- sistance on the printed chassis and can 
ments. Where an exact replacement former A-8072 ($15.00 net). | cause the printed wiring to lift from 
es I You can also use A-8072 to the phenolic base material. Ord ; 
unit is not available, reference is oe 1€ phenolic base material. rainary 
ailable, . convert your present William- 6n/6b acbier cam te eedd for rom 3 
made to the circuit or terminal son amplifier to ultra-linear wv, solder can be used for repairs to 
changes required, operation. Bulletin 479, avail- this chassis. 
able FREE, contains perform- Fig. 5 shows a chassis with a dif 
ance curves, schematics, parts ferent type printed wiring. This is 
lists, chassis layouts and other = . : 
helpful construction and con- silver-conductor or embossed printed 
version information. wiring. In soldering new components 
a very small iron must again be used 
Use solder containing some silver. An 
activated rosin liquid flux may be used, 


ae 
ea) 


® Ri. 
Stancor transform- (B) CHICAGO STA a D A & D or a pure liquid mixture of rosin and 
ers are listed in TRANSFORMER CORPORATION alcohol. This can be purchased from 


Photofact Folders your local drugstore. The ratio is 1 


and Counteriacts. 3592 Elston Avenue Chicago 18, Illinois part rosin to 3 parts alcohol. The flux 


EXPORT SALES: Roburn Agencies, Inc., 39 Warren Street, New York 7, N. ¥. should be stored in a sealed container to 
nee salen —_—_________—. | prevent evaporation. The original bot 

P . tle will be adequate if the top is secure 

ee Faster, Easier, more PROFITABLE Operation and airtight. The silver-embossed chas- 

sy Get into the MASTER habit! OFFICIAL BUYING sis can be distinguished from other 

Brings you the product dato of the industry popredibed types by examining a conductor or 


in one handy book — all products vital to ELECTROMICS-TV- shield area where there is no solder. If 


RADIO INDUSTRY a , . 
your daily sales and service operations. In + 1370 it is a silver-embossed chassis, a gleam 
the customer's home, across the counter or 


. Pad i ilvery surface cz > see Serv 
on the bench, you'll value the MASTER'S Fate st. ing, silvery surface . rv be oe we 
thoroughly complete descriptions, specs, illus- « Ger Gy es. ice notes will usually indicate the type 
trations and prices . . . all systematically ee printed-wiring chassis with which you 
organized in 18 big sections. Over 1300 pe agg are dealing. 
pages of unabridged catalog data direct from nome on Clean working surfaces are helpful 
the manufacturers. Keeps you abreast of all Tubes ~ Transmitters ‘ : . ee she inet — 

\ latest tlectronic products. Increase your sales Test Equip.~ Receivers in soldering any printed chassis. To a 
and speed-up your buying—the MASTER — Transformers sure clean surfaces a simple cleaning 
way. Capestton— Aatonney tank can be constructed, or you can 
at your parts Resistors ~ Wire & Coble teeh* ; A 
a $@j95 * amend Coils & Relays get the local tinsmith to solder a can 
~~ porn gg pener's Recording & PA as shown in Fig. 6. Put trichloroethy 
tec lene or carbon tetrachloride in the 
Get your MASTER now from leading parts distributors or write to: tank to the level of the dotted lines 
United Catalog Publishers, Inc., 110 Lafayette St., N. Y. 13 This is just below the perforated 
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Based onthe famous University model 
WLC Theater System used so success- 
fully and extensively in deluxe sta- 
dium and outdoor theater installations 
. auditoriums, expositions, concert 
malls and other important applica- 
tions where only the highest quality 
equipment is acceptable—University & 4s 
engineers now bring you a smaller, «2A THE 
compact version—the BLC—for gen- |] hd MODEL 
eral application in public address este i 
work. The BLC is the New stand- ‘ , Ee: LC 
ard for both voice and music, oR 
indoors and outdoors. The 


BLC is now yours, at FULL RANGE 
the low low price of WEATHERPROOF 
ONLY \ COAXIAL 


$ 75 | | | SPEAKER 


LIST 





DUAL RANGE 
THEATER TYPE SYS 
TEM permits uncompro 
mising design of 
"'woofer'' and "tweeter 
tions for greatest efficienc 
if penetrate noise with rer 
able fidelity and intelligibilit 


Less Distortion: SEPARATE LOW AND 
HIGH FREQUENCY DRIVER SYSTEMS with 
electrical crossover reduces intermod 
and acoustic phase distortions con 
other systems which attempt to use two 
Owes! BALANCED''COM- ferent horns on a single diaphragm 
PRESSION TYPE FOLDED HORN, gamma R EXCLUSIVE WEATHERPR 
starting with eightinchthroatand “Hija; RANGE COAXIAL DESIGN «¢ 
energized by top quality low fre- wasted space. Depth of BLC is only 9 
quency ‘'woofer"’ driver provides 4, mounted anywhere, even flush with wal 
more lows thanother bulkydesigns. 5, ceiling. 


Highs: ORIVERUNITTWEETER (Mere Dependable: experienced MECHAN 
| with exclusive patented “recipro- ICAL ENGINEERING AND CAREFUL ELECTRI 
om came. cannot cating flares’’ wide angle horn CAL DESIGN meet the challenge of dive: 

transmits more highs with greater fied application and environmental 
Ask your distributor for a convincing uniformity so * high frequency hazards. Rugged, and conser vatively 


ella cin “sae response that you can hear! rated—you can rely on the BLC 


Fag P Erinn LOUDSPEAKERS we. 
80 SOUTH KENSICO AVENUE WHITE PLAINS, ©. ¥. 
OCTOBER, 1954 





ERIE SWITCHES 


are sold exclusively 
through distributors 


Sealed in 
Plastic Bag 


Rugged 
Construction 


Silver Plated 
Contacts 


All ERIE Switches have heavily silver plated contacts 
and high grade phenolic insulators. They meet ex- 
isting RETMA requirements. The ERIE line consists 
of 25 items, including shorting and non-shorting 
types for a wide field of applications in radio, TV, 


Individually 
Packaged 


Four Types 


, a—e«», 
@ General Purpose 





intercommunication, and other electronic equipment. 


ERIE Switches are protected in sealed poly- 
ethylene bags and individual boxes for preservation 
and convenient stocking. Each package contains 


knob and mounting accessories 


Write for complete catalog. 


@ Single Section 
@ Multi-Section. 


@ Lever Action 


ERIE components are stocked by leading electronic distributors everywhere. 


ELECTRONICS DISTRIBUTOR DIVISION 


: ERIE_ ERIE RESISTOR 


CORPORATION 


ERIE, PA. 


Factores ERIE, PA. - LONDON, ENGLAND - TRENTON, ONTARIO 





ow HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO AND TELEVISION 
REPAIRMEN, SERVICEMEN AND STUDENTS 

Sg COMPLETE S54 
2 VOLS.°6 “ray once’ | ho. 
AUDELS T.V.-RADILO 
SERVICE LIBRARY 
Highly Endorsed bool 
Facts——Over 1552 Page 
625 Illustrations, Dingrams 
of Parts. DPresents Linpor 
tant Subjects of Modern 
Radio, Television, Indu 
trial Electronics, F.M., Pub- 
lie Address Systems, Auto, 
Marine & Aircraft Radio, 
Phonograph Vick Up ete, 
iT PAYS TO KNOW! 
The Basie Principles — 
Construction—Inestallation 
Operation — Repairs 
Trouble Shooting Shows 
to get Sharp, Clear 

Pictures, Install Aeri 

llow to Test. Explains 
Color Systems, Methods of 
Conversion, Terms, ets 
cludes Ultra High 
queney (U1LF.) ’ 
able for Quick Ready 
erence & Home Study. Tells How to Solve T.V. 
& Radio Troubles—Answers Your Questions, 

Get this Information for Yourself. 

7 DAY TEST—ASK TO SEE IT! 





ew--------MAIL ORDER---------- 


AUDEL, Publishers, 49 W. 23 St., N.Y.10, N.Y. 
Mail AUDELS T. V. RADIO SERVICE LIBRARY 2 Vols. $6 on 7 
core tree trial. 110. KH. 1 wilt 
until $6 is paid. Otherwise t will return them. 


Name 





Address 





Occupation 


Emptoyed by 
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remit $1 in 7 days and $1 monthly 


= 
ey 


> 
ALL-CHANNEL ANTENNA 
with the Gengationek 
Di Back Re fader 
UNSURPASSED FOR 


FRINGE AND FAR FRINGE 
RECEPTION 


MODEL DN-2 FOR VHF-UHF 
ORDER FROM 


vour mans $3 95 
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spring-supported plate in the cleaning 
tank. The chassis to be cleaned is placed 
on the spring-supported plate, and the 
plate and chassis are depressed rapid 
ly several times into the liquid. Then 
permit the chassis to dry. The stop 
bracket in the cleaning tank will pr: 
vent the chassis from going too far into 
the liquid and avoid coil and capacitor 
damage. A paint brush and a jar of 
carbon tetrachloride can also be used 
for cleaning surfaces to be soldered 
Cleaning is particularly important 
when pins or eyelets are used to hold 
components. The illustration o far 
have been of printed chassis with com 
ponent leads soldered directly to the 
printed wiring. 

Pin-eyelet printed wiring: Fig 
hows a section of a high-fidelity am 
plifier using pins to support components 
and to interconnect wiring on two sides 
of the phenolic card or chassis. Note 
that the solder has been sweated to the 
pins 

An enlarged view of a printed wire 
and soldered pin is shown in Fig. 8. It 
is at the junction of the pin and the 
printed wiring that the intermittent 
connections occur. To assure a perma 
nent solder connection when repairing 
this type of printed chassis, two basi 
conditions are necessary—cleanline 
and the proper application of heat and 
older. 

Cleanliness can be obtained by 
the cleaning tank, or a paint brush ; 
carbon tetrachloride. (Caution—a 
thassis to dry each time carbo) 
used before applying a hot iron.) 
dering on this type unit requires a sp 
cial tool. The technician can make such 
a tool with two heavy wires, two bat 
tery clamps, a 6-volt supply, and the 
center carbon stack from a flashlight 
cell. Fig. 9 shows the construction and 
application of this tool. One side of the 
battery is clamped to the printed-wiring 
conductor, or contact is made as shown 
in the figure. The carbon is touched to 
the pin, and the solder is held to the 
junction of the pin and the printed wit 
ing. 

Open printed wiring: “Burnouts” aré 
the result of a shorted tube socket on 
mechanical failure. To repair a bum 
out, tin a piece of copper on both sides 
with a heavy soldering iron, place the 
copper across the burnout, and solder 
by heating the tinned copper 

High-resistance printed wiring: In a 
few receivers, copper powder is pressed 
or printed on phenolic, then the cha 
is dipped into hot solder. With thi 
type of printed wiring, high-resistance 
printed wiring can be occasionally 
found. A good 20,000-ohms per-volt 
multimeter, such as the RCP 453C, or a 
v.t.v.m type ohmmeter can be used t 
trouble-shoot this ailment. Copper 
strips can be used to cure the trouble 

In printed-wiring chassis using pins 
or eyelets, a high-resistance connection 
due to poor wetting in the dip-soldering 
process can also be the cause of a high 
resistance between two points on a con 
ductor. Again the ohmmeter is used to 
trace the wiring for continuity. ENI 
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Your CBS-HYTRON 
BUSINESS BUILDERS 


ARE COMING TOO MANY...TOO FAST...TO ADVERTISE! 


It would take a dozen ads to tell you all about all of them. Because there 
are so many fine, new CBS-Hytron business builders. And there is son 


uch 
you'll want to know about every one. 


RADIO...TELEVISION 
Certifie 
(Rapio...Teey Os QUALITY SERVICE 
SCUVICPR TITTY) TUBES 


e 
\ muna 


QUALITY SERVICE Gig Tuses | 





f We Certify Quality Par and | . 
Certified mamas DEALER NAME } 





HERE’S JUST A 
de]! ic] il) 7. ee 


your Name HERE 


BUT THEY’RE ALL HERE... 


NEW BUSINESS BUILDERS CATALOG, Second Edition, CBS ereen 
ae et LL ~~ gives you the complete, interesting story. A dozen Business Builders 
pages loaded with dozens of new and older CBS- CATALOG 
AND HERE’S ANOTHER RED-HOT ONE! Hytron business builders described in detail. Get your 


New Seventh Edition Sree Business Builders Catalog now. Ask your distribu- 
CBS-HYTRON Reference Guide for Eo OF 
Miniature Electron Tubes 


Bigger, better Seventh Edition of 
this perennial favorite is now ready! 
This CBS-Hytron original lists all 
miniatures to date, regardless of 
moke. Contains: 329 types, 79 “ 5 

new. 134 basing diagrams, 27 -* i | 

new. Twelve pocked pages of data be = YT R 0 CBS ‘ . 

you need daily, And it’s FREE} om -HYTRON Main Office, Danvers, Mass, 
Get your new Miniature Guide, © ne — — 
Seventh Edition, and your new : ’ A Division of Columbia Broadcasting System, Ine. 
Business Builders Catalog, Second 

Edition, today. From your CBS- : : 
Hyiren disteibuter. Or sebe direc. - A member of the CBS family: CBS Radio + CBS Television 


But act now! CBS Laboratories + CBS-Columbia + CBS International 


OCTOBER, 1954 











Columbia Records, Inc. 
and CBS-Hytron 
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more on the 


ceramic 


TEMPERATURE 


a coer. 


ee 


a 
————— . . 
——Soniricant capacitor This amazing component 
— FIGURES —_ ll ; ; 
MULTIPLIER — ts found in a multitude 
VOLSRANCE By JESSE DINES ' ; 
of stzes and shapes 


5 DOT RADIAL 
LEAD CERAMIC 








3 DOT SYSTEM 


a! ist 
2N0 


SIGNIFICANT 
FIGURES 


MULTIPLIER 
TOLERANCE 
S$ DOT SYSTEM 
TOLERANCE 
MULTIPLIER 
tromnmrcaney tome 
FIGURES | isT _,! 
TEMP 
€ DOT RADIAL COEF. pISC CERAMIC 
LEAD CERAMIC AELTMA CODE 





Temp TOLERANCE 
Peed MULTIPLIER 
1ST DIGIT () 
e 2ND DIGIT © 
MULTIPLIER 2NO 
ist 
TOLERANCE — “—~——"__ TEP 
SIGNIFICANT COEF. 
FIGURES 


STANDOFF FEEO-THRU 
CERAMIC CERAMIC 





Courte ae le ’ fa 
- ' mae ‘ig. 2—Ceramic capacitor types. 
Fig. I—JAN and RETMA color codes Fig. 2—Ceramic capacitor ty{ 
for various ceramic capacitor types. 





E discussed negative and 
CAPACITANCE IN ppF positive temperature cos ffi 
; cients of ceramic capacitor 
Signif Decimal Tolerance in May, 1954. Now we turn 
Color cant Multi C =10 uuf! C =more Temp. Coeff. to still another type, the guaranteed 
Figure plier or less than 10 wuf PPM C. minimum value (GMV). This term 
means that the capacitance tolerance 
is such that the capacitance will not go 
below its rated value, although within 
reasonable limits, it may go very high. 
For example, a capacitor may have a 
tolerance of 0 to plus 20%, or even 
Yellow 4 10,000 220 0 to plus 100%. (Possibly tolerance 
Green ys 0.5 wuf ue 330 of more than 100% may be found.) 
Blue 470 GMV’s are used primarily in decoup 
Violet 750 ling circuits. Capacitor manufacturers 
Gray 0.01 £0.25 wut +30 usually only approximate the upper 
White 0.1 « £1.0uuf |+10°; +120 to 1—750 (RETMA)* tolerance limits, but attempt to make 
+500 to 1-330 (JAN) the lower limit exact. 
Gold +100 (JAN) 
Silver - Bypass and Coupling only 
(RET MA) 








Black 0 1 t au t wi 0 
Brown 1 10 t ub Vy 30 
Red 2 100 t 2° 80 
Orange 3 1,000 ( 150 


It is not always easy to determine 
which types of capacitors can be re- 
placed with others. I consulted many 
capacitor manufacturers and also re 
*General-purpose capacitors. These have any nominal temperature coefficient lied on practical knowledge to deter 
within the ranges listed-—at the option of the manufacturer. mine the substitutions for various 
types. These are shown in Table I 
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Fig. 3—Plate and dise ceramics. 


Fig. 6—Various stand-off ceramics. 


iH o 
eee 


/ 


@) v A 
c 
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. 4—Dise and tubular capacitors. Fig. 7—Ceramic trimmer capacitors. 





In certain specific application ome 


TABLE 1—CAPACITOR SUBSTITUTIONS cigauanie ak coadas cad tas Goa 


Can be substituted by: with other , though encieavee 
———|—_——_—_- otherwise. For identificatio irposes, 
Original Mica Mica Ceram Ceramu Ceram Ceram Fig 1 yg the ‘ ipacitor 
Capacitor Paper (general) (silver) (general) (GMV) (NPO) (NTC) if. ive i€ ( l upi 





color code 


Paper 3 ‘ Yes No Yes No Unlike 





paper and ica capacitors, 


Mica : Yes No Yes No ceramic are availab imerous 
(general 
toon . : - ; forms (Fig. 2) becau 


Mica | wide application 
(silver) 
, wi es Plate and dise ceramics 


Ceramic ’ (Fig. 9) are recomme! 
(general) ; 

- Is a major factor, 
(GMv) unusual compactne 


(GMV) 


cerami may contal 


Ceramic No No : ‘apacitor within the 
(NPO) capac ) } 


- offer the greatest avai 
pony -_ - - No per unit volume hey 
(NTC) | " 
in an extremely 





*Can be used if lowest value of substituted capacitor is not less than GMV tances. so are widely 
**Can be used if 1 or 2 % tolerance ***Substitute only with exact NTC value 





and coupling In 
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*Reissue US. Pat. No. 23,273 


Are you overlooking the sales potential of the color-designed 
AMPHENOL INLINE antenna? Set owners have their color television 
antenna right now if they buy an AMPHENOL INLINE! 

In terms of present black & white tv set sales, this puts a 
tremendous sales weapon into every dealer’s hands. 

Their assurance to customers that there will be no antenna 
replacement when they convert to color can be the important 


inducement to present sales of black & white sets. 


facts on Color TV Reception 


Fidelity color reception demands these antenna characteristics: 
flat antenna gain, no gain or loss greater than +.75 db within 

1.5 me below and 0.6 me above the color sub-carrier. The INLINE 
gain is within this requirement over the color band on every 
channel. Antenna gain must be held down across the FM 
frequencies. The INLINE has been engineered for rejection of FM 
signals, 88 mc to 108 mc. Antenna must have a single forward 

lobe to prevent “scotch plaid” ghosts. All INLINE directivity 
patterns reveal a single forward lobe. 


“aM PHE NOL 


AMERICAN PHENOLIC CORPORATION 


Gain chart showing +0.06 db variation over color modu- 
lation band for INLINE, Channel 3 


Gain variation over the color modulation band for each 
VHF channel should not exceed +.75 db; the following 
table gives figures for the INLINE on all channels. 


Gain Gain 


Channel Variation/db Channel Variation/db 


+ 0.40 
+-0.06 
+0.12 
+ 0.27 
+ 0.20 
+ 0.20 


iit 


Chicago 50, Illinois 


In Canada: AMPHENOL CANADA LIMITED 








many GMV’s and NPO’s have relatively 
high capacitance. 

Tubulars: The ceramic tubular is fast 
replacing older-style micas and ordi- 
nary paper tubulars in television re- 
ceivers. Its construction permits opera- 
tion under any high-temperature condi- 
tion normally found in television, radio, 
or automobile receivers. It may be used 
in any circuit, even as TC’s in frequen- 
cy-determining circuits. Fig. 4 illus- 
trates the size of the tubular and dise 
ceramic capacitors. 

High-voltage ceramics: High-voltave 
ceramics are commonly used as filter 
capacitors in high-voltage power sup- 
plies for C-R tubes. They are also 
used as transmitter low-power d.c. 
filters in mobile, aircraft, marine, and 
commercial communications equipment, 
but are not intended for use as TC’s 
or in resonant circuits. When used in 
television, the terminals are either, or 
a combination of, plain studs, slotted, 
tapped internally, or screw type (Fig. 
5). When replacing such a capacitor, 
make sure the terminals are identical 
to the original ones, to eliminate a 
mounting problem. 

Stand-off ceramics: Stand-off ceram- 
ics are basically tubulars, but some- 
times may be discs, containing a screw 
fixture for mounting them at a con- 
venient point on a chassis, such as near 
a tube socket. A stand-off ceramic may 
consist of two or three capacitors with- 
in the stand-off itself; when this is so, 
it sometimes can supply all the capaci- 
tors necessary for a complete tube 
circuit. Fig. 6 shows various types of 
stand-off ceramics. 

Tr:mmers: Trimmers may take vari- 
ous shapes and forms as shown in Fig. 
7. They are intended for use where 
stability is of the utmost importance. 
Thus, they are used extensively as the 
variable capacitor in a tuned circuit. 
Examples of their capacitance ranges 
are: 0.5—3.0 pu, 1.0 6.0 puf, 4.0-18 puff, 
10-110 yyf. Some are NPO’s; others 
are special NTC’s. 

Feed-through ceramics—Feed-throughs 
are a new type of capacitor (Fig. &) 
that gives promise of becoming in- 
creasingly important. Presently it is 


Y 


‘ ’ vw 


Fig. 10—U.h.f. subminiature capacitors. 
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Fig 8—Feed-through capacitors. 


Fig. 9—Resistor-capacitor combinations 
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being used in special military elec- 
tronic gear and some TV equipment. 
Eyelet feed-throughs are relatively 
small and are not screw type. 

The purpose of feed-throughs is to 
bypass unwanted signals, and at the 
same time provide a means of trans- 
mission through sections of a chassis 
or shields that are at ground potential. 
These units are designed for depend- 
able performance under severe mechan- 
ical conditions such as those encoun- 
tered in aircraft, missiles, and auto- 
mobiles. In most cases, feed-throughs 
are manufactured in a wide capacitance 
range (15 yyf to .007 uf). 


Ceramics used in transmitters: Ce- 
ramics are used in transmitters because 
they meet the exacting requirements 
of rigid frequency control. They are 
used extensively for holding oscillator 
frequencies to the close limits obtained 
by crystal control. Such capacitors are 
usually NTC’s. 


These 
developed for 


Hermetically sealed ceramics: 
capacitors have been 
precision circuitry found in elec- 
tronic instruments. They are hermet- 
ically sealed to withstand the effects of 
atmospheric moisture. Also, they will 
withstand vibration and shock normally 
encountered in military’ electronic 
equipment. These capacitors permit 
capacitance tolerances within +1% 
and TC tolerances within + 10 parts 
per million per degree Centigrade. 


R-C combinations: Mounting small 
wattage resistors coaxially within ce 
ramic tubular capacitors (Fig. 9) 
provides a method of combining several 
circuit components in a very small 
This is useful where either 
series or parallel R-C combinations are 
needed; for example, in cathode bias, 
bypass grid coupling, decoupling net- 
works, and filters. 


as 


space, 


U.h.f. subminiature ceramics: The 
Mucon Corporation has developed sub 
miniature ceramics for in u.h.f 
The three types manufactured are 
shown in Fig. 10. This type of capac 
itor is used in military equipment such 
as walkie-talkies and airborne, as well as 
in commercial equipment such as u.h-f. 
television tuners and hearing aids 


use 


The two upper capacitors are stand- 
off .0015-nf 500-volt bypass units. The 
lower capacitor, a .0015-y»f 500-volt unit, 
has low-inductance ribbon leads. 

The values of 


higher capacitance 


| these units are used in coupling, filter, 
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| and bypass applications; lower values 


are used in tuned circuits and for tem 
perature compensation. 

Development of the ceramic capacitor 
has made possible the design of more 
stable and sensitive circuits. In turn, 
development of these circuits has called 
for still more capacitor refinement. An 
excellent example of this is in the 
growth of television, especially in the 
case of tuners where the feed-through 
capacitor has largely made possible a 
stable and sensitive tuner. END 


VIRST IN ITS CLASS! 


ULTRA LOW LOSS 


LIGHTNING ARRESTER 


The lowest loss of them all For VHF-UHF 
Exclusive patented strain relief lips 


0.5 db. loss at 800 me. 1.4 VSWR at 800 me. 
For all flat, tubular and open-wire twin lead. 


wv ATHIO “etc re $1.50... 
ro THOS | vtsericr STB i 


Look to JFD for Engineering Leadership 


JFD MFG. C0., Ine., Brooklyn 4, N.Y. 


EXPORT DIVISION: 15 MOORE ST., N. Y. CA 


TELEVISION 


Big demand for graduates 


B.S. DEGREE IN 27 MONTHS in radio 

TV engineering—VHF, UHF, AM and FM. Stuc 
use over $100,000 worth of equipment 
large commercial type transmitters in new 
Intense specialized course includes strong 
mathematics, science and advanced 
radio and TV 

Hundreds of young men each year are earning eng 
neering degrees in this recognized institution. Start 
any quarter. Many earn a major part 
n this industrial center. Low tuition. Competent 
struction. Thorough, intense, practical prograr 
Also B.S. DEGREE IN 27 MO. in Aeronautica 
Chemical, Civil, Electrical and Mechanical Eng 
neerin G.|. Gov't approved. Enter Dec.. March 
June, Sept. Free catalog. ENROLL NOW. 
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arkay AMPLIFIER 


10 WATT HIGH-FIDELITY * 
AMPLIFIER 


With Built-in Pre-Amplifier 

for Magnetic Cartridge, Mike, 

Crystal Phonoor Radioluner. 

& Frequency response: + 14 db 
20 to 20,000 cps 

& Wide response bass and treble \f 1, {1 
controls 

* Speaker output 
a 16 ohms catalog of the com 
Negative feedback , tine 
Hum: 70 db below rated output Vv, pho- 

P nograph and test 
Complete with equipment kits. 


21% 


inductance Write for new 


tubes 


RADIO KITS, INC 
120 CEDAR STREET 
NEW YORK 6, N.Y. 
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) PROVED BEST 


on all weather tests 


AG Wea 


STEEL PIPE FOR MASTING 

















Here’s why: 


ONLY TENNATUBE HAS 
ALL THESE FEATURES 


@ SPECIAL Aluminized Metalescent Finish (inside and out) 
@ SPECIAL Fosbond* Preparatory Coating (inside and out) 
@ FULL High-Strength 16 Gauge Steel Pipe (.065” wall) 

e FULL 1%" O.D. Steel Pipe 


@ FULL 6” Expanded End for Superior Strength— 
Self-Locking Joints 


THE FOSBOND | CHECK THE TEST RESULTS 


S* EXPOSURE TEST NEPCO TENNATUBE eee eMPEITIVE MASTING 
PROCES 


OF THE MANY TESTED 

sae ette-aceagy © MUMIDITY TEST ms 

The Foshone Toon | Camara 500 Hours VERY POOR 

produces @ corrosion- rit axcngrn CO 1, NO th ‘env roae 
istant phosphate 

pease that locks NE’s 


‘Yecccer SALT SPRAY TEST 215 Hours 215 HOURS 


: bax Ht VERY PRONOUNCED 
metalescent finish to | | :paong:!} ama F | WO CHANGE Hanson 
the steel pipe- 

















(#09  WEATHER- 300 Hours 306 HOURS 
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NEPCO LINE INSTALLATION ACCESSORIES 


VHF Antennas * UHF Antennas « Wall Brackets * Chimney Mounts 
Banding * Clamps * Guy Rings « Telescoping Masts 


National Electric Products 


RADIO & TELEVISION DEPARTMENT, PITTSBURGH, PA. 
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We Are Sharing The Success 
YOU helped us build A BIG INVENTORY, we’re practically GIVING IT AWAY 
EXPORTERS—SCHOOLS—DEALERS—TECHNICIANS, we are selling everything without limit or 


reserve, some items in thousands, others limited, send your orders in without delay. 
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‘630 
Super De Luxe TV CHASSIS 


With a #630 SUPER DE LUXE 31-TUBE TV KIT 


OPERATES 16” TO 24” PICTURE TUBES ® Engineered in strict adherence to 
the genuine RCA +630 plus added features © FULL 4MC BANDWIDTH ® 
CASCODE TUNER ® COSINE DEFLECTION YOKE ® LARGER POWER 
TRANSFORMER ® KEYED AGC ® 12” SPEAKER ® CONDENSERS and 
RESISTORS at rated capacities and tolerances. You receive a COMPLETE SET 
of PARTS and TUBES, everything needed is included (less CRT & wire). All 
I.F. Coils and Transformers are factory pre-aligned and tuned. You will enjoy 


building it with “LIFE-SIZE easy to follow step-by-step ASSEMBLING IN- 
STRUCTIONS” included with each KIT. 


.99 
was... 19” Slashed to 9 yQ 
q 


#§30 STANDARD TV KIT —_ LIFE SIZE Edition @ HINTS FOR BETTER PICTURES ON 630TV 
OO ‘ e ‘¢ 7) 


@ 630TV DIAGRAM WITH MODIFICATIONS 
Complete Slashed to $79.41 * 630 TV KIT BUILDER SET of INSTRUCTIONS @ ILLUSTRATED TV CONVERSION MANUAL 


BUILDING YOUR OWN «630 TV CHASSIS js @ PJLSE KEYED AGC CIRCUIT DIAGRAM 
THIS OFFER MAKES TV HISTORY never ever 
now simplified with this COMPLETE SET OF 


so tow a price, for such high quali wali @ RMA RESISTOR & MICA CODE CHARTS 
» low ap f h high quatity Quality BUILDING & WIRING INSTRUCTIONS. 
and improvements in components that will enable 


. ~ Slashed 

the finished chassis to operate 10", 124%” and certain Covers all #630's, from the RCA 10 set to was $1.00 to 50¢ pecteaid 

16” picture tubes This STANDARD KIT consists the latest SUPER DE LUXE 3i-tube 16" to 24 

RECEIVER. EVERYTHING AT A GLANCE— 
LAYOUT CHARTS show chassis and compon 

the famor ms RCA 630 29-tube chassis, including all 


: ents in actual LIFE-SIZE with instructions along THE NEW CASCODE TUNER 
tubes, speaker, resistors in correct 5%, 10° 20" 6 side the illustrations 

7 can now be installed in ANY TV set 
tolerances, the new Cascode Tuner, ete and the 


‘ INDISPENSABLE for BUILDING, CONVERTING “ 
Brooks LIFE-SIZE Instructions (less CRT & wire) or TROUBLE carne any #630 TV SET. Brooks CASCODE MANUAL” 
— with easy to follow step-by-step instruct 
was $93.78 to $79-41 was $2.49 — $4.25 


—e — = 25¢ oe 
[kaswacre”] BROOKS RADIO & TV CORP. 
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of a complete set of parts, similar to those used in 



































Of Our Products With YOU 


ac - a 72’ INI >] --¢ CR “ a “FEF Cr AC i > 

as a CUSTOMER'S DIVIDEND in the most SENSATIONAL PRICE SLASHING EVER! 

THE #630 TV RECEIVER remains unmatched for quality and performance ¢ ®© © RCA designed and developed this set quality-wise mot price- 
wise © © © The original 10” set retailed at $375.00 © © © Subsequent TV sets serve to prove the sacrifice ot quality tor price * © © what 
better proof can there be of its superiority than the fact thac ic is the choice of TV engineers and TV technicians! Herewith we offer you—YOUR BEST 
BUYS IN TV!—AIl you pay is the price shown © © © Excise taxes have already been paid by us. Names and numbers of manufacturers withheld 
due to price cuts. Catalogs mailed on request. NOW you can own ao +630 RECEIVER for less than an ordinary TY SET 


-—#630 SUPER DELUXE TV CHASSIS -—#630 TV SPECIALS $ ste™"— 


Y Manufacturer 
Licensed under RCA patent j ' A 


COMPLETE READY TO PLUG IN AND PLAY—Similar in characteristics THE LEADER—MODEL +1 for giant screen TV Performance 

and features to the TV KIT ac left © Manufactured especially tor us by 90° deflection, operates all 24” or 27” rectangulor and 30” round 

Nationally Known Manufacturer @ No efforts or expense have been picture tubes. The last word in TV achievement ¢ Ideal for wall or 

spared in workmanship or materials, to make this 2630 SUPER DELUXE custom-cabinet mounting ©® Detailed technical data mailed on request, 

TV CHASSIS the Best obtainable for fringe areas, clarity and all-around- however with the knowledge that this CHASSIS is a 30-cube 2630 with 
3 both the Factory's and OUR guarantee, you need not hes 

performance. Customers report reception better than 200 miles. Each your order in now 

Set is factory aligned and air-tested © All parts carry the RMA three : 

month guarantee © Our mass volume of business on this CHASSIS 236 25 

(numbering thousands of pleased customers) now makes it possible for was $262.50 (less CRT) slashed to ? 

us co reduce the price to 


COMPLETE LINE OF #630's, SAME MER. 
was $157.9) less CRI slashed 9142-27 4 UHF/VHE VHE 
MODEL #2 For picture tubes up to 24", wes $249.50 $189.50 


Audio connection for use of external amplifier 


5 59 § 55 
A $2495 RADIO for +633 voined te 922455 $170 


MODEL #3 Same as #2, but with True ™45 $259.59 $199.50 
SUPERHETRODYNE RADIO Fidelity Push-Pull audio amplifier 


$734.55 $179.55 
slashed to 
550 to 1600kc MODEL #1 For new 90° kinescopes was $299.50 $262.50 


that fits into a £630 CHASSIS or (24" coctanqular. 27° and 36") 5 
can be wired into any TV SET, $269 55 $236- 
slashed to 
PHONOGRAPH or AMPLIFIER 
complete ready to install with cubes MODEL +4 Similar to #2, with modi- Yo. $224.95 $179.50 
fication including irea control sw h and ves . 
and instructions in factory sealed 


cadmium plated finish instead of seas to $202.46 $161. 
slashed *6* MODEL +5 Designed for the utmost in Was $209.95 siesta 
to 


} 


tate sending 








Nis 
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cartons, 


Quality at an Economical price 


emea vo $188: $134.55 
L ria 2 


(All complete, ready to plug in, CRT not incl Dy, 














7—— NATIONALLY KNOWN BRAND GUARANTEED PICTURE TUBE - 


MOST desirable 5 sizes—ALL RECTANGULAR * © © BRAND NEW in Factory Sealed Cartons — With a Full Year Guarantee 


4i 4/ //° 2 2IEP4B 4/ 90° 4/ v( 
17 #I7BP4A #20CP4B Aluminized 2 24CP4A 21 #27EP4A 
Aluminized Aluminized Aluminized 


was $29.63 was $39.74 was $44.68 was $66.24 was $82.57 


\__ sloshed te $26- slashed to $35.16 slashed to $39.21 slashed to $59.99 slashed to $7431 | 
(CUSTOM-BUILT CABINETS : #630 “23.4 TV SETS—from FACTORY to YOU ) 


5 LEADING STYLES in genuine mahogany or walnut (blond 10% extra) © Ready drilled for any #630 TV chassis and cutout for 
or 21” picture tube at no extras in — © Also he ee with undrlled knob panel for any other TV set © EVERYTHING NECESSARY for an 
easy perfect assembly is included © Each cabinet is delivered complete as pictured with mask, safety glass, mounting brackets, backboard backcup, 
hardware and assembling instructions © Each cabinet is shipped in an air cushioned carton from FACTORY to YOU! 


The VOGUE The MANHATTAN The FUTURAMIC The MAYFAIR The TOWN & COUNTRY 


Most Popular Style, Quality, Price Latest sensation in styling Exquisitely modern, with an ele- Patterned after the p 
Table Model with tambour roll-in doors gance of simplicity in styling. Available for #"! size p 
a aon 











any 16 l 19 20” 


»pular credenza 
t ty 


H-25", W-26”", 


ee vas $59.37 | aie 44 
soma e $538 coe” STS 


26 D.25” 


was $98.56 34” or 27° ‘CH was $109.62 


pons “ $59.57 slashed to $88.70 slashed to 98 | 


Wire, Air Mail or Phone Orders 
84 Vesey St.,  dept.a. New York 7, N.Y. ior 'o1 selivery, Coniond 7.2359 
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This SALE is RED HOT—We’re Bustin’ Prices Wide Open T 


Stock up now on these top quality +630 and other TV PARTS for Kit Building, Replacements, 
Experimenting and for numerous uses on many other makes of TV SETS and Equipment 


COMPLETE PARTS LISTING FOR ALL *630 TV SETS 


Comprises set of parts for the original +630 STANDARD or the SUPER DELUXE. 
Parentheses indicate amounts of parts needed in lots of two or over. 


Slashed 
to 
STANDARD CASCODE TUNER, 1 ' 22.49 $17.97 
ESCUTCHEON PLATE u if 
COMPLETE SET OF KNOBS 
POWER TRANSFORMER, 
VERTICAL OUTPUT TRANS 
VERTICAL BLOCKING TRANS 
HORIZONTAL OUTPUT TRANS 
HORIZONTAL OUTPUT TRANS 
FOCUS COIL, 2 
FOCUS COIL, 


ist & 2nd SOUND LF 
HORIZONTAL DISCRIM 
FILTER CHOKE, + 
CATHODE TRAP cou 
WIDTH CONTROL COIL. } AG 
HORIZONTAL LINEARITY colt 
wd & Ath PIX COILS 

FILAMENT CHOKES 

VIDEO PEAKING COL 

VIDEO PEAKING COIL 

VIDEO PEAKING COILS 

VIDEO PEAKING COILS 

10ON TRAP BEAM BENDER 

10ON TRAP BEAM BENDER 


VARIABLE CONTROLS 
Slashed 


Was to 
PICTURE & SOUND. lok ©) ‘ 144 
VERTICAL & HORIZ k ol 
BRIGHTNESS CONTROL 
HORIZ. CENTERING, 
HEIGHT CONTROL 
VERTICAL LINEARITY 
VERTICAL CENTERING 
FOCUS CONTROL ehour . 
HORIZONTAL DRIVE, 20k of 4 


. 
ELECTROLYTIC CONDENSERS—#5° C 


Stashed 

Was to 
(AO mid 190/450/150 ¥ 1.37 GH 
10 mid 450/450/450 v 149 4K 
fi 450/50 1.49 64 
10 mtd 450/450/350 v. 1.3 69 
~ 450 — v 1.49 9K 
¥ 9H 49 


CONVERT ANY TV 
10.4 16” to 24” RECEIVER 


OP: 


TRANS. 
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“ASSEMBLED KIT FOR THE 630 CHASSIS 


Complete as pictured with other parts 


slashed to $] 217 
UNASSEMBLED KIT 4, TV CHASSIS 


was $13.98 SLASHED TO $] 197 


ILLUSTRATED CONVERSION MANUAL 
SUPPLIED WITH EACH KIT 





was $15.98 








Slashed 
to 
bog use CRAGerS PAN, cad 
Ki 


ME VOLTAGE CAGE ASSEMBLY. t 
VOLTAGE DIVIDER SHIELD & GOVER 
E' FCTROLYTIC COND. SUB-CHASSIS 
SOUND DISCRIMINATOR SHIF 
DEFLECTION YOKE BRACKET 
DEFLECTION YOKE MOUNTIN 
FOCUS COIL BRACKETS 
CATHODE TRAP COIL SHIELD 
CHASSIS MOUNTING BRACKETS § «et of 4 
BRIGHTNESS & HOLD CONT'L BRACKET 
WIDTH CONTROL BRACKET 
TUNER SHAFT oan fat 
yp.) & LDER 
FIER focner ASSEMBLY, « 7 
1ER, SOCKET ASSEMBLY, al 1.3 
SORD. with tx T 
SAFETY CONNEC TOR nt 
INAL STRIP KIT 
KET & SOCKET 
E WAFER SOCKETS (1: ea 
MINIATURE MOLDED SOCKETS (2 ea 
OCTAL WAFER SOCKETS |! ea 
CATHODE RAY TUBE soc KET. 18” lead 
HV KINESCOPE LEAD 
AUDIO OUTPUT TRANSFORMER (6Ke 
8” PM SPEAKER, heavy alnice agnet 3.97 
12” PM SPEAKER, heavy alnic« "#5 magnet 6.94 


LO 
G 


#630 TV BASIC PARTS ste 


PUNCHED & DRILLED CHASSIS PAN 
BRACKET & SHIELD KIT ('4 

VIDEO & 1.F. KIT (\7 ‘ter 

POWER TRANSFORMER =20' 1 
VERTICAL OUTPUT TRANSFORMER 
VERTICAL BLOCKING ee 
FLYBACK TRANSFORMER = 

FOCUS COIL, 2 
COSINE DEFLECTION YOKE 7 


Including lifesize TV BUILDER INSTRUCTIONS 


SLASHED TO $495 


UNIVERSAL =| 
Fits All Complete— 


2%" to 21 Including band 


that holds 
ict 
picture tube picture tube, 


was $39.49 





BRACKETS 





was $6.97 


SLASHED TO $4.97 





H. V. FILTER CONDENSERS—(corwhee's) 


Slashed 

to 
10h 500 mmf 
20kv ————._ $00 mrt 


#630 PARTS 


TV WIRE & oe eee KIT, for any se $1.49 $ 98 
VIDEO AND LF. KIT. 19 item 7.84 4 

VARIABLE CONTROL KIT, cont 5.4 

; re 6.98 16 

1.7 

6 

1 


COMPLETE SETS 


Stashed 





37 ' 
1.38 

GH 
30.31 24.64 


s. ™~ 
1 ao ASSORTED TUBULAR 
CONDENSERS 
All are Standard Brands 
& desirable Sizes $3°4 
$15.00 Value was $4.69 Slashed to 
Slashed 


100 ASSORTED '/, WATT 
RESISTORS wos $3.97 











13—Conpensens ~= s+ 9349 





1 5 Assorted TV Electrolytic $497 
~ CONDENSERS we: s¢.88 
ASSORTED MICA 


1 00— CONDENSERS wos $4.99 $372 
100—Conpensers wes s.09 93’? 
100— $462 
10 $448 
10 $979 
100— ree on v.00 04 
10— sn 12 


—T CONTROLS 
10—-» ASSORTED, LESS SWITCH $19 vs $1 66 


2, |, 2 meg. and others 











ASSORTED | WATT 
RESISTORS 
ASST. PILOT LIGHTS 

#44, 46.47.85) was $4.83 
ASSORTED SOCKETS... 
Octal, Loctal & Miniature $3.92 


was $5.86 














$2. 4 





PULSE KEYED AGC KIT 


Finest, most accurate and the easiest Kit to in- 
stall in a 3630 or in any other make TY receiver 
Improves performance, and insures a steady 
picture on all channels 


COMPLETE SET OF PARTS 
Including 6AU6 tube & Instructions 


was $4.59 $9.99 


SLASHED TO 





72 OHMS COAXIAL CABLE 


Slashed 
to 
$ 





300 OHM TWIN LEAD-IN 


Slashed 

















2 
+ 
TV CRYSTAL-CLEAR LUCITE MASKS 
Framed in Rich Gold Leaf Finish 
Tube Size Overall Dimensions Was Slashed to 
17**——Rect. 13/2" x 17”.....$ §.97. $ 4.56 
21''—Rect. 15% x 20%"... 
24°'—Round 20 ‘¢. 26)/4".. 
27°'—Rect. 21'/," « 27 
(Including Set ‘of Rosettes) 
e@ 


TV PLASTIC OPEN MASKS 


Used in conjunction with safety glass 

Was Slashed to 
axons oa $ .99 
x 225" ecsce ‘Cemm 
ORs veees 4.93 
i senses 5.87 


TV SAFETY GLASS IN HANDY SIZES 


Slashed 

13%" «x SS cceesce eu see ve8e $1 
157," \ os ET te 
oe Bae 625.0660 Keencwe . Seveeeee 3 
17%" x : oor 4 
" 5 

5 





17"'—Rect. 1414" « I7'/, 
21''—Rect. 18 
24''—Rect. 2I'/, 
27°'—Rect. 21'/,” 





22%," x 
21," «x 
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=LENIUM RECTIFIER ¢ 

ENIUM RECTIFIER 
RECTIFIER 
RECTIFIER 
RECTIFIER 
RECTIFIER 350 
RECTIFIER 4 
RECTIFIER 4 
RECTIFIER § 


PM SPEAKER, 

PM SPEAKER, 

PM SPEAKER, ; 
JdIO OuTPUT TRANSFORMER Lé 
JDIO OUTPUT TRANSFORMER (é4Ké 
JOIO OUTPUT TRANS ‘ 
OLUME CONTROL, 

VOLUME CONTROL, W 

VARI-LOOPSTICK ANTENNA 

1 F. TRANSFORMER COIL, 454: 

1F. TRANSFORMER COIL, FMV 

VARIABLE CONDENSER, 2 a 

6-FOOT LINE CORD WITH MOLDED. PLUG 


SAPPHIRE PHONOGRAPH NEEDLE 
PHONO MOTOR 78 

PHONO MOTOR 

PHONO AMPLIFIER, 

FAMOUS MAKE CRYSTAL (PICKUP 
CRYSTAL PICKUP, 33 4 

TOGGLE SWITCH, T 


199 WATT ELECTRIC SOLDERING IRON 
1 Lo. ROSIN CORE SOLDER 4 


T¥ POWER TRANSFORMER, 

Tv BACK CUP, ¢ RT 
2—ASST. TV HANDY BRACKETS 
2—ASST. TV COILS 

TV STATIONARY HV CAGE 

T¥ CORONA BUTTONS 

CORONA RINGS 

RCA FLYBACK TRANSFORMER. 4 

GEN ELECTRIC AGC WIDTH Co” 

TY CONVERTER COILS 

T¥Y VERTICAL OUTPUT TRANSFORMER | 

T¥ WIRE WOUND RESISTOR 530 

QUARTER AMP. FUSE 

Ty ELECTROLYTIC SUB CHASSIS 

Tv CONICAL ROOF ANTENNA 

T¥ CONICAL ROOF ANTENNA, 

TY FLYBACK TRANS. sing B3 

COAXIAL CABLE, =F 


wVnwrwnuvs 


Mmmm ime 


Fi FS ele 


TY 90° deflection yokes 
=LYBACK TRANS. for 90° T 
— TV SUB CHASSIS 


=CTROLYTIC CONDENSER, 8 
ECTROL!TIC CONDENSER 
JRE TUBE BRIGHTENER, 
DEFLECTION YOKES 
T¥ FOCUS COILS, 25 


RESENCY $49.95 UHF CONVERTER, 
PHILC > 339.95 TV BOOSTER, complete 
. PICTURE TUBE, ) 

JRE TABLE MODEL RADIO, f 
TV SENE =RATOR for TEST PATTERN 
3 CHASSIS PAN, w rets 


HFS TRIPS—Q, 


SMALL PEANUT TUBE CART 

_ARGE PEANUT TUBE CART 

61 TYPE TUBE CART. ‘ 

sMALL G TUBE CART 2s “4 

LARGE G TUBE CARTONS 2 «2 
)—EXTRA LARGE TUB. CART. 7 


RADIO TUBULAR CONDENSER 
RADIO TUBULAR CONDENSER 
RADIO TUBULAR CONDENSER 7 
RADIO TUBULAR CONDENSER | 
RaD1O TUBULAR CONDENSER |¢ 
RADIO TUBULAR CONDENSER 4 


Closing out excess stock of New Gudran- 
teed Receiving Tubes in Standard Brands: 


546, 195—49, ILE3—.64, ILD5—.49, ILB4— 
» ITS—.49, ILC6é—49, ILH4—.49, 6AK5—.69, 
6C5—52, 6AB7—54, 6H6—.39, 6C4—52, 6F5—.39, 
6Q7—47, 6)7—49, 6AT—A9, 6A8—52, 6SD7—.49, 
6SF7—.49, 6SF5—.45, 6SJ7—.49, bAVE—.54, 6SAT—.49, 
bBE6—.49, 7FB—49, 7F7—49, 7Y4—.44, 7V7—.47. 
7E7—.49, TAB—.57, TA6—.48, I2AL5—.49, 12SJ7—.45, 
2SK7—.49, 12SA7—.54, 12SR7—.42,  12SL7—.39. 
2SG7—.52, 14A7—.49, 25L6—.52, 25A6—.49, 35A5 
56, 37—.07, 39/44—.07, 43—.36, 183—.74, 5U4—.49 
6AT6—.42, BALS—.44, 6AGS—.59 6J6—.59, BAUS— 57, 
6AC7T—.99, 6SN7—.72, 6SH7—48, 6SK7—.49, 6J5— 
34, 68GS—1.87, 5V4—1.19, 6K6—.59. 


BROOKS RADIO & TV CORP. 
84 Vesey St., 
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RADIO 
AN EFFICIENT 


CW DETECTOR 
By CHARLES ERWIN COHN 


N most present-day 
sets, an ordinary 
used for CW reception. 


communication 


gimmick capacitor. This system has 
two major disadvantages. First, the 
b.f.o. voltage in the diode detector 
generates an a.v.c. voltage even with 
no signal applied. This loss of sensi- 
tivity prevents the use of a.v.c. for 
CW reception. Second, the loose coup- 
ling to the b.f.o. causes a considerable 
reduction in conversion gain in the 
second detector. 

Since CW 


with the oscil- 
section used as the b.f.o. How- 
ever, this circuit cannot be used because 
the oscillating space charge produced 
in the oscillator section induces a volt- 
age on the signal grid, depending on 
the impedance presented to the oscil- 
lator signal. Since the b.f.o. is tuned 
very close to the i.f., the impedance is 
very high. Enough voltage will be 
induced to block the tube. This is the 
same action used in the gated-beam FM 
detector. This effect can be overcome 
by reversing the order of the grids, 
using the first grid for signal and the 
third grid for oscillator injection. This 
is shown in the diagram. 
separate oscillator must be 
is no disadvantage, as the 
xtra cost is that of the tube. The 


tional pentagrid circuit, 
lator 


6SAT 08 | 


et 








Schematic diagram of CW detector. 


shut off by the switch in 
circuit 
the grid leak and capacitor in the first 
vrid circuit will detect phone signals). 

Almost any 


b.f.o. may be 
its plate 


used. If extremely large signals are 
to be handled, the 6L7, which has a 
remote-cutoff first grid, is preferable. 
Phones are shown in the plate circuit 
because this detector 





diode detector is | 
The b.f.o. volt- 
age is coupled very loosely through a} 





detection is essentially a | 
conversion process, the circuits used in | 
superhet conversion could be used. The | 
first that comes to mind is the conven- | 





used. | 





(under this condition | 


pentagrid tube can be | 
used. The connections are shown for | 
a 6SA7 (or 6BE6), but a 6A8 may be | 


will give ample | 
headphone output with the usual run of 


a 


Soar 








New, 3OO-page 
Centralab 
Control Guide 
No. 14 


Here’s the place 
to look 


when you want service facts 
on amy radio or TV control 


At your 
Centraiab distributor... $1.50 


Here's the only up-to-date reference 
book that lists a// the radio and 
television controls used since 1927 
by every set manufacturer. Just look 
at this partial table of contents 
® Centralab Control catalog 
® Popularity listing of stock 
television control 


pages. 


® Index of television manufacturers 
oa Complete televi ons 
® Popularity listing of 
stock radio and audio 
® Index of manufacturers of 
radios and audio eq 
® Complete radio guide listings 
® Complete audio guide listings 
® Control replacement listed 
by part number 


uide listings. 
controls 


uipment 


® Complete specifications of CRL 
custom control 
® Cross-references from CRL 
numbers 
numbers, with popularity 
® Listing of discontinued 
Centralab part numbers and 
current replace ment 
® Cross-reference of control 
manufacturers’ part numbers, 
® Complete listing 
“Fastatch” Duals and 
“Snap-Tite’ Control 
We miss our guess, if you don't 
find the Centralab Volume Control 
Guide No. 14 one of the most he Ipful 
working tools you have in the 
time it saves you and in the 
money it saves you 
Ask your Centralab distributor 
to let you see a cop See if you 
don't agree that it’s the biggest 
dollar-and-a-half's worth yo 
across in a long, long time 
Then take advantage of this 
bargain, as a sound investment in 
your business 


Centgalab 


to manulacturers 
listing. 


on the new 





INSURE CUSTOMER SATISFACTION .. . 


ORMITE 


@ You can eliminate “ecall-backs” and insure customer satisfaction 
by standardizing on Ohbmite “Litthe Devil” composition resistors. 
‘These tiny units provide an extra margin of safety on your repair 
jobs. For example, they are rated at 70C instead of the usual 40C 
... and they meet all test requirements of MIL-R-ILA, including 
salt water immersion and high humidity tests without wax impreg- 
nation. Ohmite “Little Devil” resistors are available in '6, 1, and 
watt sizes (5°) or + 10° tolerance) in all RE TMA values. 


Order from your distributor, today. 


Other Dependable 
OHMITE Products 


Type AB Noise-Free Potentiometers BROWN DEVIL Wire-Wound 


Resistors 


Write for 


OH MITE 30 


OHMITE MANUFACTURING CO. 
ee Te SERED TREE 3646 Howard Streot, Skokie, Illinois 


(Suburb of Chicogo) 
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if. signals. If a speaker is de 
the headphones can be replaced 
circuit with an audio transfo) 
choke for coupling to the output 

This circuit has two important :; 
tayves over the usual diode detect« 
loose b.f.o. coupling. First, the 
tivity is very much greater. I 
if you rig up this circuit temp« 
with a signal generator to grid 
a short indoor antenna direct t 
1, you can get clearly audible 
from the local broadcast stations. § 
extreme sensitivity simplifies rece 
design by reducing the gain nece 
in the rest of the receiver. 

The second great advantage of 
circuit is that it allows a.v.c. to be 
on CW signals, since the b.f.o. i 
completely isolated from the i.f. « 
The a.v.c. should be taken from : 
arate rectifier fed from the plate 
last i.f. tube (see diagram). He 
IN54 high back-resistance diode 
as an a.v.c. rectifier, with the 
back resistance serving as the loa 


| the circuit. Of course, the b.f. 


cuits should be well shielded to preve 
b.f.o. voltage from getting into the 
or front-end circuits by stray c« 
This can cause blocking of the 
and birdies due to harmonics. 





Dirty Word 


by Jeanne DeGood 
Ah, dust we are 

To dust returneth; 
If dust we are, 

It maketh me burneth, 
A dusty chassi 

Cannot b eeneth— 


They leave the chassis 


For me to cleaneth! 


Radio Thirty- Five Dears 


in Gernsback Publications 





HUGO GERNSBACK 


Founder 
Modern Electrics 
Wireless Association of America 
Electrical Experimenter 
Radio News 
Science & Invention 
Television 
Radio-Craft 
Short-Wave Craft 
Television News 








Some of the larger libraries still have copies of ELE 
TRICAL EXPERIMENTER o file for intere 
eaders 


In October, 1920 Science 
end Invention (formerly 
Electrical Experimenter) 
Reporting Yacht Races via Ra: 
Donald MeNichol 
Radio Power Transmission, by S: 
Cohen 
Simplest Long Wave _ Receiv 
Elliott A. White 
liow to Become a Professional R: 
Man, by Pierre H. Boucheron 


Ship’s Radiophone Heard 500 M 
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Enough words have been written 
OUTPERFORM about TV antenna performance. Now, 


see the facts for yourself! ¢ ompare any 
of the new PHILCO Super Perform- 


ANY equivalent type antenna OF ance rv Asieanss with any equivaten 


type on the market. If the new PHILCO 


does not give you the finest picture 
possible, your money back for the 


antenna plus your labor costs up to 


$10.00. Here at last is rea/ guaranteed 
performance! PHILCO TV Antennas 

an provide gains up to 15 db in some 

PEI models... strong signal pickup... 

high front to back ratio. Powerful 
OR COSTS Conical... all-aluminum VHF Yagis, 
engineered for quick rigging... light 
CMMI AIR 


weight. Stacked versions provide top- 
quality fringe area reception. Six UHF 
Yagis cover the entire UHI spectrum, 


GET YOUR “FREE RIDE” WITH PHILCO @e SEE YOUR PHILCO DISTRIBUTOR! 


i nome en a ek a Vil mel. 


ACCESSORY DIVISION 
“A'' and Allegheny Ave.+ Philadelphia 34, Pa. 
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Uses Famous , Clamp 


Me 


THE 


a 
UL Qo) Ms CHANNELS 
2 thru 83 
VARI-CON 


ADJUSTABLE For Higher Gain On The Channels Of Your Choice 


10 seconds assembly and peaking time 

Only antenna with spring dampe ners—lessens element breakage 
“Insta-Lok"’ Clamp, revolutionary new parasitic element support 
for instant, permanent alignme nt Locking strength exceeds 
element strength. 


New Mycastyrene insulators. 


Available in 1, 2, 3 & 4 bay models for ultra-fringe or all- 
channel reception. 


\) 6 


e rf 


two bay models 








st Dependable And Beautiful Rotator: 


i 
SS « 


Wanupacturing Co 50 Series 100 Series The New TRIO 


. ad ‘| 1 ” 
GRIGGSVILLE, ILLINO!S Seader tn chantenna FS evelopame nd ARISTOL RAT 
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PU i -tiiley Wem elas 
DEPENDABLE ROTATOR 


THE TRIO 


“ARISTOCRAT” 


NOW ce ’ 
cLneucas 
gnost 


the new TRIO rotator control case 


° , The sleek, modern, low silhouette of 
beautiful. 





marks a new high in styling. 


Beauty, here, is more than skin deep since its low 





center of gravity makes it tip-proof! Note, too, that 
tch and direc : ’ . ; . 
anal controls are there are NO unsightly control knobs or switches to spoil 
ocated al top rear : é 
case for most con : ae 

wretches cw: its beauty. These are located at top rear of case 

ation. Lighted dic! é . ; ; 

pret ds pr gpls where your hand naturally rests in operation of rotator! 
sO indicates when 


There is no obscuring the easily-read lighted dial. 
— Available in either blonde or mahogany, the unit with 
its graceful flowing lines blends perfectly 
with any decor. 
iF Only Rotator THE TRIO Yes, America’s most d¢ pe ndable 


7d 1 1 99 
Prsentrewvens ARISTOCRAT i 
! N i ! rotator is now America’s most 


=p CULMINATION OF | : if | 1] ' 
4 Only Rotator SIX YEARS RESEARCH scautilul as well: 


AN UCTION 
vith Two-Year ND PRODU y) 


Guarantee 
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Patents 


A 
U.HLF. FREQUENCY METER 
Patent No. 2,681,434 
Harold A. Wheeler, Great Neck, N.Y. 
{assigned to Boonton Radio Corp.) 


rid-dip 
At higher freque 


meter are i | only to about On 


because the meter 

















cannot be brought close enough to the ex 
being tested, 
This new 


ternal 
circuit readings become 
make measurements 
even at 1,000 me It transmits a signal that i 

reflected by the ex Reflected powe 

ternal circuit and the 
frequency meter are in resonance. 


erratic, 
instrument can 


ternal circuit 
is maximum when the ex 
The diagram shows a triode oscillator such as 
pencil-tube type >» A square-wave generator 
earrier (S in position A) Thi 
is transmitted from loop L1 to the external 
Reflected energy is picked up by loop L2 

loops are fixed at right angles to each other 
that there is negligible coupling between 
them. The carrier is rectified by D1, and the 
modulation is amplified. The a.f. is rectified by 
D2 and delivered to the meter. Tank cireuit L-C 
is tuned until the meter indicates maximum de- 
Then this tank, which is 
shows the frequency of the external circuit 


modulates the 


flection calibrated, 


An a.g.c. feature is used in this circuit. It 
may be a constant-current tube controlled by D3 
to Maintain constant input to the oscillator. Grid- 
dip meters cannot use a.g.c. 


because it would 
eliminate variations in grid current. 


When an external oscillator is measured, the 


XTERNAL TANK 
INDER TEST 





This disconnects 
meter is switched 


witch is thrown to position B. 
the a.f. modulation and the 
into the grid circuit of the 
vrounds the tube 
resistor); the oscillator then acts as a diode 
The external oscillations are picked up by LI 
and fed to the tube. The rectified r.f. is 


ed on the 


oscillator It also 


plate (through a choke and 


indicat- 
meter As before, L-C is tuned for 
whereupon this tank is in 
resonance with the external oscillator. 


maximum reading, 





Servicine 


Comptied by 
MN. Beltman 
radio engineer 
teacher ‘ 
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Most - ¢ Wten Newded 


1954 


ra 
[Television j 
a ; U 


Servicing Informatvon 











Supreie 
Sold by All Leading Parts Jobbers 


RADIO & Ww Manuals 


at 
price Supreme service manuals. 


Publications 


Course 
PRACTICAL, NEW, LARGE 


Here is your complet 
television servicing 
sons cover every fact 
repair of every type a 
receivers. Giant in size 
Ca just like other 
courses selling for ove 
amazing offer perm ts 
the course complete 
ing else to pay fe 
illustrated lessons on cir 

wijustments, short 
iligoment te 
trouble-sho« 
lise test equipment 
thea Ctiones prepar 
ufacturers Just pub 
coupon today and 
TV course at our K 
euaranteed. Your price 
in large manual for 
paid, only $3. Send tr 


SQUELCH 
Patent No. 2,681,989 
Thomas W. Cunniff, Newark, N.J. 
(assigned to Int'l. Tel. & Tel. Corp.) 


Background interferen¢ a serious 
when a microphone is used in a nois 
ich aS an engine room or busy factory 
noticeable f 


especially during absence o 


mission, when there is no signal to overr 
blocks the amplifier 


during such period 


This squelch circuit 
iiets the 
is restored when the 
a predetermined level. 
Normally the amplifier is blocked by the 


speaker 
microphone iny 


Multivibrator V1-V2 

When the mike is spoken ir 
peaks of the signal unblock the V1 
The multivibrator triggers and creates a posit 


tery voltage. 
blocked. 


positive 


COVERS EVERYTHING IN TV 
let these le " ) 
icing the eg 
of this 
immediately 
is wrong, by 
no a 8 used " eaonen 4 has 
8&2 and 28 ree illust 
L lens antenna installations and 
ments Anot! 4 ns deal wit 
hooting, t ‘ tuned alignmen 
arrier sets, UHF converters, use 
= a rie picture analysis, new 
TV d 1 will be 
Senved ‘un es, you will find yourself 
repairs in n te instant 
faults or makin eded adju 
amine t 


— Look ¢ 


Then a 


to 
cost 








NO-RISK TRIAL 


ORDER COUPON 





“cvs § SUPREME reper pesiaga Balsam Rd., Highland Park, ILL. 


1 at 
© $5 per vol 1 


Send TV manual 

manuals at right 

Hgnment facts, or your money refu 
{ tie dial 


anual contains large 


ne }L 
giant blueprints, 1953 TV Manual, $3 
nt and volta 
See coupon 
lete li t of these low 





1948 TV, $3. 


O I am enclosing $ 


O Send C.O.D, 1 am enc 


Name: 


Address: ..++++- 


(] New Television Servicing Course, c« 
feat 1954 Television Servicing Manual, only $3. 
1953 UHF Units, $1.50 
1952 Television Manu $3. 
1950 Television Manual, $3. 
1947 TV & FM, only $2. 


below and Radio | Rodio Diagram Manuals 

ction guaranteed New 1954 Manual, $2.50 

| } 1953 Radio Manual, $2.50 
152 Radio 


| 
i951 6 EACH 
| 
i 


»mplete $3. 
950 Manual 


{ $2.50 
PRICED 


1951 TV, $3 949 Radio 


1949 TV, $3. 


| 

| 

| 
| } 1948 
| } 1947 
[) 1946 
Send postpaid. l 1 1942 
| } 1941 
| 1940 
| } 1939 
1926-1938 Manual, $2.50 
| Master INDEX only 25¢ 


deposit. 


ADIO MANUALS 
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Yo 


Jour ELECTRONIC 
EQUIPMENT 


Demands Highly Specialized 








THE MANUFACTURERS 
AND SERVICE MEN 
WHO SERVE BEST 


Spreily Belden’ 


WIREMAKER FOR INDUSTRY 





WHEN YOU THINK OF TUNERS, THINK OF COLLINS AUDIO PRODUCTS 


TSTANDING for HIGH FIDELITY! 


.COLLINS,2:". 


AUDIO PRODUCTS CO. 


Each Collins Tuner Kit is complete with 


power supply components, hardware, diol 
assembly, tuning eye, knobs, wire, etc., os 
well as pleted sub blies: FM 
tuning units, AM tuning units, IF ampli- 
fiers, etc, where applicable. All sub- 
assemblies wired, tested and aligned at 
the factory Collins Pre-Fob Kits easy 
to assemble even without technical know!l- 
edge. The end result is a fine, high quel- 
ity, high fidelity instrument at often less 
than half the cost — because you helped 
moke it and bought it direct from the 
factory. 





FMF-3 Tuning Unit $157 


with AFC $18.75 
The best for FM, The most sensitive 
and most selective type of ‘front end 
on the market. 6 to 10 microvolts sen- 
sitivity. Image ratio 500 to 1. 6/6 
tuned RF stage, 6AG5 converter, 6C4 
oxcillator. Permeability stable 
ond drift-free. Chassis plate measures 
6\/2'' 4/2 In the 
1F-6 amplifier, order of 
sensitivity on FM be attained 
Tubes included os well as schematic 
and instructions. Draws 30 ma. Ship 
ping weight FMF-3; 2/2 Ibs. Dial ovail- 


ae 


tuned, 
combination with 
the highest 


con 


1F-6 Amplifier 


6 Tubes, Shipping Wet 





FOR USERS OF COLLINS TUNERS: 


Receive toward the new 
FMF.3A Mail us your old 
front end with $13.75 and we will send 
you the improved FMF-3A with 
AFC, or, the full amount of 
$18.75 when we receive your old 
unit check will be mailed 


$5.00 credit 
front end! 


new, 
remit 
and 
n return a 


you for $5.00 











a 


AM-4 Tuning Unit $2450 


Tops in AM superhet performance! A 
3-gang tuning condenser gives 3 tuned 
stages with high sensitivity and se 
lectivity. Assembly is completely wired, 
tested and aligned ready for imme 
diate use. Frequency coverage 540 KC 
to 1650 KC at a sensitivity of 5 micro 
volts. Tubes 6BA6 RF amplifier; 6BE6 
converter; 6BA6 IF amplifier and 6AT6 
detector. Draws 30 ma 220 volts 
Mounts on a chassis plate measuring 
4'x7% Shipping weight 22 Ibs. 
Dial available at $3.85 


TUNERS 


and 


$55 


with AFC $58.50 

The FM-11 tuner is available in kit form with the 
IF Amplifier mounted in the chassis, wired and 
tested by us. You mount the completed RF Tuning 
Unit and power supply, then after some simple 
wiring, it’s all set to operate. 11 tubes: 616 RF 
amp, 6AG5 converter, 6C4 oscillator, 6BA6 Ist IF, 
(2) 6AU6 Ind and 3rd IF, (2) 6AU6 limiters, 6AL5 
discriminator, 6AL7-GT double tuning eye, 5Y3-GT 
réctifier. Sensitivity 6 to 10 microvolts, less than 
Va of 1% distortion, 20 to 20,000 cycle response 
with 208 variation. Chassis dimensions: 12'/2' 
wide, 8 deep, 7" high. Ilustrated manual sup- 
plied. Shipping weight 14 Ibs. 


FM Tuner Kit 


$775 


with AFC $81.00 

The originel 15 tube deluxe FM/AM pre-fab kit 
redesigned on o@ smaller chassis. The tuner now 
measures 14°° wide by 12’ deep by 712" high 
This attractive new front and dial assembly opens 
vp new applications where space is at a premium 
Kit includes everything necessary to put it into 
operation—punched chassis, tubes, wired and 
aligned components, power supply, hardware, etc 
Kit comprises FMF-3 tuning unit, IF-6 amplifier, 
AN@4 AM tuning unit, magic 

eye assembly and complete 

instructions. All tubes included. 

Shipping weight 19 Ibs. 


FM/AM Tuner Kit 


tte Colhns Audie Products Co. ing, RE-10 
PO Bex 368. Weerheld, NW. 4. 
Tel Wherfleld 72-4990 


| FM Tuner Kit 


FMF-3 Tuning Uni 


with AFC 


Tuning Unit 


with AFC 
i Amotifier 


FM/AM Tuner Kit 
» AFC 


AM-4 


| 

| 

j Aooness 
c state 

1 

j 


Amount for Kit $ See weigh's, odd shipping cont f 


{ Tete! emeount enclosed § Check Money Order () 
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| 
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R.F. EQUALIZER 
Patent No. 2,682,037 
Stephen Bobis and Walter R. Lundry, 

N.J. 
{assigned to Bell Telephone Labs, Inc.) 


is designed for minimum 


into actior 


Summit 


often equalized by filter 
here is also applicable 
(N1, N2, N3) is 
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LOW-VALUE CAPACITOR 
Patent No. 2,677,799 
Harry R. Foster, Lake Valhalla 
Crump, W. Caldwell 
(Assigned to Ohmega Laboratories) 
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DELCO RADIO CAREFULLY CONTROLS THE MANUFACTURING 
OF ITS SPEAKERS TO ASSURE HIGHEST POSSIBLE QUALITY 


In the audio test booth, the speaker is checked 
for its ability to deliver good listening. In the 
background you can see a small section of the 
speaker production line. 


OCTOBER, 1954 





High quality in the final product can be had only 
through rigid) quality control, Take speakers, for 
example, Speaker baskets are formed in our stamping 
department. Special machines wind the voice coils. 
On the assembly line the cones are secured to the voice 
coils and then assembled with the basket. All alone the 
line Inspectors have been chee king and rechecking. 
Then, the speaker is magnetized and goes into a specially 


designed sound booth for a final check, 


This continuing quality control is one important reason 
why Delco Radio replacement parts “assure customer 
satisfaction. Made by the world’s largest manufacturer 
of auto radios, they are available from your UMS 
Delco Electronic Parts Distributor, 


DELCO RADIO 


7 


A GENERAL MOTORS PRODUCT. A UNITED MOTORS LINE 
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HERS oco. BIGGEST BUYS! 


FIL. TRANSFORMER 
PRI. TI7V. 60 cycle 


TRANSFORMER 
P.P.6L6'S 25 watt 


PRI 5000 Ohms 
output. Sec. 71 
Ohms 
#2 600 Ohms 
Sidetone 15 to 


$3.95 15000 cy. fer 


FILTER UNITS 
$2.95 rm-a 
feck 1309 


BINDING POST 
Prevents mF 


GROUND PLANE 
C12 66-AFJ 


OlL COND. 
MFD VDC PRICE 


7300 





DUAL 4-1000 
2x4 600 3.95 
13.5 220 vac. 1.95 
63 vac. 95 
PAPER CAN 
MFD VDC PRICE 
250 


24000 3 9 
117 110 vac. 1.45 


PHOTO-FLASH 
SPECIAL! 


CHOKE SPECIALS! 


DUAL 4.5 120MA 
45 70MA 

DUAL 1H 400MA 
4.2H 75MA 


15H BOMA 385 OHM 
2-71. Swinging 550MA 


PLATE TRANS. 


$1.95 
$2.95 
$1.95 
$5.95 


1 KW ANT. CHANGEOVER 


RELAY 


0 VAC 
60 Cycle 


TYPE A 106.330 mC 
Antenna Type 
TYPE 8-300 1000 mC 
Uses J68AS tube 
TYPE C300 1000 mC 
Clip for Xtal Det 
TYPE O-~ 135.485 MC 


YOUR 
CHOICE 


$495 


MODULATION and DRIVER 
TRANSFORMERS 
95 fer 
$4 Both 
Modulation 
trans. 815 Class 
AB2 56 Watt 


DRIVER, 6SN7 
to Modulator. 


VIBRATOR SUPPLIES 
PE 117¢ YOUR CHOICE 


a 





OPPORTUNITY ADLETS 


Rates—45« per word (including 

address and initials). Minimum ad 1' 

Cash must accompany al! ads exce 

ed by accredited agencies D 

for 12 consecutive issues. Mi 

r objectionable ads not accepted. 
issue must reach us before 
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25 W. Broadway, New York 7, N. 





SPELAKER REPAIRS ON ALL MAKES 
bea t 


York 7, N.Y 


ALL MAKES 


SPEAKER RECONI® 
it ! (s 2 1 


BEST TELEVISION 
Ta ' 


DIAGRAMS FOR REPAIRING RADIOS : 
Changer $1 Tr n $2 M 


Ha ws Coen 


Se ae tek noaeen AND CALIBRATION OF 
Hea hkico, et WwW 


‘ Duval, wis Beact Va 





144 MC to SYS Foie ca ie ee 9” 
Used with 6C 659 
PE 204C 


; ' Input _12V DC. Supply Fil 
Main Line 150 and Plote Supply. Used 


ohms. Attn. C.A.P. with EEG 


5245 GRAND RIVER 
Detroit 8, Michigan 
Phone TYler 8-9400 


NOW AT LAST \ i 
87 » LON Mt. plar 


Cash 
ayeAtance Con” 33 25 


Day 
A 
au peices mir'Po Accoun 1S 
* Sumiece a Rolr 


' TOOL 
Bae P 


CATALOG 


r——— RECEIVING TUBES 


NOW...PLAY the NEW 
PRE-RECORDED TAPES 
WITH FULL FREQUENCY RANGE 


20-15,000 
CYCLES 
ot 7.51 


INCREASED 
FIDELITY & 

FREQUENCY 
RANGE 


rR 


REDUCED 
HUM and 
DISTORTION 


3 
» HIGH momen, % g 


DYNAI KITS 











At last, exciting new High Fidelity per- 
formance from home type tape mecha 
nisms record and playback HEADS 
need no longer be a limiting factor in 
frequency response and fidelity 

DYNAMU'’s superb new precision 
and quality will deliver previously un 
obtainable response to the input of 
your amplifier 20 to 15,000 cycles at 
7.5"! Play the new pre-recorded tapes 
with full frequency range! 

DYNAM i) Conversion Kits contain 
all components to convert your re- 
corder. Complete illustrated step-by- 
step instructions are included for in- 
stallation and electrical changes 


CONVERSION KITS FOR LEAD- 
ING RECORDERS AVAILABLE... 


SEE them, HEAR them, NOW .. 
Ask your Hi Fi Dealer. 





DYNAMU MAGNETRONICS CORPORATION 
A Division of The Masco Co., Inc. 


Maico Bidg., Minneapolis, Minn 





BRANDED—INDIVIDUALLY BOXED 
GUARANTEED 6 MONTHS 


6A95 .$.50 7A7 

6ATé6 .. 7B6 ... .69 

6AU6 .. .45 we a 788 ... .69 

6AV6 .. 768 ... .89 

6BA6 ... sooo @ FS coe oe 

6BE6 Te asa ae 
Write for types not listed) 


TERMS: 25% with order, balance COD. Orders over 
$15 00 with full remittance prepaid to you in 
Continental U.S.A. Prices subject to change 
Minsmum order $5.00 


DORIAN ELECTRONICS CORP. 


89-39 163rd St., Jamaica 32, N.Y. 


without 
notice 
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RADIO, TRANSMITTING, A ’ 
TYVES BheovuGaiHt SOLD \ 
Ser ta 5 sensler W 
Y 
» MAKES OF ELECTRICAL INSTRUMEN 
TING equipment repaired. Write for ‘ 
and u 
ent Co., 128 


WRIST RADIO 
ait ani 
Washi 


SETS 


TELEVISION 
Ranibe ttst n, Pa 


oA a, you wd ye be Sap a one AN, OR 4 
« bra HIKX, 


‘San FI n 14 Calite nia 


WANTED: AN/APR-4 
Alt -1, AR¢ ART 
t veryt! tube 


feter Fast th 
ll, Fairhills Box 2¢ 


wy ftp me 2 
hev B ! 


and Channe 


ALUMINUM TUBING Angle 
Per ff, Fostoria, ¢ 


rforated Sheet. Willard Radel 


DISCOL NT on guarantesr 


RECORDS— 25-50% 
fre LP record LV re ic and uf 


tape. Send 20c for compl LP talogue. SOUTH 


RECORDS, 4710 Caroline, Hou ton 4, Texas 


TELEVISION RECEIVERS $30 UP. W4API. 142 
Randolph, Arlington 4, Virginia. 


TV FM ANTENNAS. ALL 


Mounts, accessories. Lowest prices. Wholesale Supt 
Lunenburg 2, Mass. 


RADIO-ELECTRONICS 


Mw 


TYPES INCLUDING | 





Yes, you get this big, new 1954 book, “150 Radio- 


Television 
Explained”, 
press! 


Picture 


absolutely FREE! 
Gives complete 11x22” 


and 
Just 


Patterns 


Diagrams 
off 
Schematic 


the 
Dia- 


grams on leading models Radio and Television 


Sets. Easy-to-read, large 8x11” 


on how to read and use the diagrams. 


pages, with full instructions 
A “must” 
Radio and Television service-man’s repair kit. 


in every 
You get this 


valuable book as a FREE Gift for asking to see Coyne’s great 


new 6-book set, 


Ai Last! 


on Transistors, 


Coyne’s great new 
ervicing problems 


to understand, you'll 


5 which contain over 
every step from principles to installing, 
all types of 
TV and 


ing and aligning 
it includes COLOR 


covers latest data on 


tra! 802-Page 
And in for 8 


1en, 
Coyne 
television 
others 
me TY 


servicing 


famous 
proble ms 


RADIO 


OYNE 


it will 


pay you 


to get 


speedy on-t 
TELEVISION CYCLOPEDIA 
on servicing, 
. In easy-to-find 
LIBRARY 
took ABSOLU 


Money-Making ‘Know-How 
Color TV and Servicing 


6-volume set 


quickly! 


«dh basic ** 
find everything 
5000 practical facts 
radio 
UHF, 
TRANSISTORS 


e-jJob use, 


ABC order, 
free 


TELY 


for 7 


FREE! 


you 
know-how” 
you want In 
and data 
servicing, 
and TV 


adapters, 


Television Cyclopedia 
you 


alignment, 
cross indexed 
days; 


“Applied Practical Radio-Television”! 


all the answers to 
that is easy 
volumes 1 to 

They cover 
trouble-shoot- 
So up-to date 


Also 


sets 
converters, 


Included 

yet volume 6—the 
It answers today’s 

installation and 
Use this 6 vol- 


get the valuable 


ELECTRICAL & TELEVISION-RADIO SCHOOL 
500 S. Paulin Paulina St., Dept. a4-T1 Chicage 12, Wi. 
Check the beste on this shiny 


red GERNSBACK LIBRARY 
rack at your parts distribu- 


tor. 


You'll be amazed at the 


helpful information they offer 


know the 
Gernsback 
Library 


og Sectiocnspe — No. 
5. 192. $2.25. 
Trensistore—theery and 
eS 
er explains transist 


practica ) " $2.00 


TV Repair Techniques— 
No. 50. The experts tell 
} prot er $| 50 
Radio & TV Test ire 
monte = pecan 49. Bu 


ts “$I. 50. 


instru 


Gernsback Publications, Inc. 25 


High-Fidelity — Design, 
Construction, Measure- 
ments. No. 48. New 3 
hich experts, $1.60 
Radio & TV Hints—No. 
47. Over 300 sure-fire 
$1.00 ’ 
Television Sectaatos — 
No. 46. How! 
ble-shooting ¢ $i 50 
Radio Tube Fundamen- 
tals—No. 


the practical mar 


Theory for 


$1.00 


W. Broadway, 


at these low prices. 


© CERNSBACK 
hn LIBRARY 


t i $2.25. 
Model Control el Radio 
—No. 43 


$1 00 

High-Fidelity yg 
—No. 42. Jame 

ham's off-beat class 

hi-fi fans. $1.00 
Public-Address Guide— 
No, 41. Only 75c 
Practical Disc Record- 
ing—No. 39. Only 75c 


New York 7, N.Y. 


Publishers of RADIO-ELECTRONICS 


OCTOBER, 
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TRIAL! 
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SEND NO MONEY’! },.; 
on 7 days free trial. We'll includ 
& Diagrams. If you keep the se 
month until $22.50 plus postage 
you can return the library at our 
ing. YOU BE THE JUDGE. E \ ) 
Patterna is FREE ti ee NOW! 


youre 


14H: lele) at 11s) ae)! le) D1 


COYNE ELECTRICAL & 
500 S. Paulina St., 
YES! Send 6-volume 
TRIAL per your offer 


TELEVISION-RADIO SCHOOL, Dept. A4-Tl 
| 


Chicago 12, 
Applied Practical Radio-Televis f 
Include TV-Radio Patterns & Diaaqra f k 


s FREE 
FREE 
Name 
Addres, 
City 
Where Employed 
( ) Check here if you 
$20.98 plus COD pe 


want library se 


stage on delivery 7-day nm ey back 


DON’T YANK OR INSTALL A FLYBACK oR 
YOKE-—TILL YOU CHECK IT WITH THE 944! 


PLAY 


SAFE 


SAVE TIME! NEW! eco 944 ry. 


BACK TRANSFORMER & 
YOKE TESTER 
WIRED $34.95. 


A time—and trouble-saving MUST for TV servicemen! 
@ Positive check of all flybacks & yokes, in or out of set—fast! 
@ Uses sensitive grid-dip principle—detects even 1 shorted turn! 


@ Exclusive separate calibration for air—& iron-core flybacks 
utmost accuracy. 


@ Checks any inductance of not too low impedance; also usable for general 
continuity testing. 


@ Large 412” 50 ua meter, 3 separate ‘‘Good-Bad"’ scales 


assures 


and SAVE 


BUY EICO—at your focal jetber 
atalog CF-I0 


50%. Write now for FREE 


ELECTRONIC INSTRUMENT CO., Inc. 
84 Withers Street © Brooklyn 11, . Y. 


© 54 


113 








Fig. 2 shows a typical variation of ca 
tance with voltage across the capacitor 
in a TV sweep generator, a sawtooth 
form applied across the capacitor plate 
the frequency between 60 and #0 me. 


HIGH-VOLTAGE GENERATOR 
Patent No. 2,680,830 
Peter G. Sulzer, Kensington, Md. 
{assigned to United States of America as 
represented by the Secretary of Commerce 





The circuit in Fig. 1 provide 
obtained from prev 








SERVICE MEN 
“HOOLS 
CHURCHES 
THEATRES 
WOTELS 
PUBLIC UTHITIES 
EXPERIMEN TERS 
FACTORS 
ENGINEERS 
(ABORATORNES 
AMATEURS 





fO8 OVER 78 YEARS Tet symee: oy 


' 
Ame THE LOWEST PRices wt remesT @uaciry 


wt LLecTeOmCs moustey: 
a com 
OmPLETE BUYING GUIDE For EVERYTHING 
In 


SURSTEIN-APPLEBEE CO. Dept. S$, RADIO 


1012-14 McGee St., Kansas City 6, Mo. MEULISA dR e). 
Free B-A Catalog No. 551 ELECTRONICS ANNUAL CATALOG 


mumetR ss; 


SURST Him 
arrieees co 012-14 meet or 
G KANSAS CITY 


mo 





DON'T 


RADIOS 
AWAY! 


Here's the data you need 
to fix them FAST and r-i-g-h-t! 





exactly how to fix it 


THE ONLY GUIDE OF ITS KIND! 


Eliminates testing . . . Cuts time in half! 





veow RY IT 10 DAYS . . . ot our risk! 


RE 104 RINEHART & CO ' 
232 ™ a New York 16, N ¥ 


“Tf you want me to win 
this ‘ lection, you'd better 


getaJENSEN NEEDLE.” 
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Superior's new 
Model 670-A 
A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: ADDED FEATURE 
D.C. VOLTS: 0 to 7.5/15/75/150/750/1,500/7,500 Volts Built-in ISOLATION TRANSFORMER 
A.C. VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts reduces possibility of burning out 
OUTPUT VOLTS: 0 to 15/30/150/300/! 500/3,000 Volts meter through misuse. 
D.C. CURRENT: 0 to |.5/15/150 Ma. 0 to | 5/15 Amperes 


RESISTANCE: 0 to 1|,000/100,000 Ohms 0 to 10 Megohms The Model 670-A comes 

CAPACITY: .00! to | Mfd. | to 50 Mfa. (Good-Bad scale for housed n @ rugged AQ 
checking quality of electrolytic condensers.) crackle-finished steel 

REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms cabinet complete with 

INDUCTANCE: .!5 to 7 Henries 7 to 7.900 Henries test leads and operatin 


9 
DECIBELS: —é to +18 +14 to +38 +34 to +58 NET 


instructions. 


Superior's new 
Model TV-11 


SPECIFICATIONS: 
tw Tests all tubes including 4, 5, 6, 7, Octal, Lock- 
in, Peanut, Bantam, Hearing Aid Thyratron 
Mi niatures, Sub-miniatures, Novals, Sub-minars, 
Proximity fuse types, et 
Uses the new self-cleaning Lever Action Switches 
for individual element testing Because 


Measures 6'4 


je 


% Free-moving built-in r 
plete data for al! tubes 
% Newly designed Line V 
sates for variation of any 
i hess tagger igen 2 105 Volts and 130 Volts 
can instantly identify which element is under %& NOISE TEST: Phono 
test. Tubes having tapped filaments and tubes plugging in either phor 
with filaments terminating in more than one will detect m phor 
pin are truly tested with the Model TV-I! as faulty elements and 
any of the pins may be placed in the neutral 
position when necessary The mosel Tv. pe ‘ 





i 
ates or S-130 Volt 60 








The Model TV-I! does » se any combination ¢ cycles A.C. Comes 

type sockets. Instead ‘ndividual sockets are Fubbed eek eaniaee nan 

used for each type of tube Thus { t plete with portable cov 
EXTRA SERVICE —The Model TV-I! may type oscillator incorporated in this model 
be used as an extremely sensitive C will detect leakages even when the fre 


NET 


denser Leakage Checker A relaxat quency is one per minute 


SUPERIOR'S NEW MODEL TV-40 


CRT. TUBE TESTER 


A complete picture tube tester Tests all magnetically deflected 
% for little more than the price ye tubes ... in the set... out 
of a “make-shift" adapter!! of the set... in the carton!! 


SPECIFICATIONS 
@ Tests ALL magnetically deflected 
h to 30 inch types 
@ Tests for quality by the we 
method. All readings 
e 


Tests for inter-elernent short 
EASY TO USE lee Sa 
: st lements 
Simply insert > 4d into any 110 pie _—— - 
volt A.C. outlet, the attach tester Model TV-40 C.R.T. Tu 
socket to tube ba n Trap Need Tester omes abs 
Not Be on Tube Th w switch up complete—nothing else 
for quality test read direct on buy Housed in round 
~ ‘ Good-Bad scale. 7 w switch down nered molded bak 
; for all leakage tests case. Only NET 


| SHIPPED ON APPROVAL 
NO MONEY Y WHE ORDER — NO C 0. D. 


t wv ir 
“ere iealinie MOSS ELEC TRONIC DISTRIBUTING CO., INC 
rtd ‘ a 0-6 849 Tenth Ave., New York 








you buy If completel at 
1 u hecked. I a 
isfied ft send down pay- he monthly balan 
ment and pay balance as in- &, interest 
dicated on coupon. No In- j ! hen due. J 


part nt when due the full 
terest or Carrying Charges t al 


anh 


Added! If not completely Mode! 670-A Total Price $28 40 
‘ ’ » ‘ $7 40 within 10 days alance $3.50 

Satisfied return int to us monthly for 6 months. 

no explanation necessary 


OCTOBER 1954 





“BIG SAVINGS FOR You" 


Just out! Hr 
hand you vanes Sar We Complete 
: aa with 
btry. & 


bulb 
Newest Flashlight 


gla Adjustable to any pate tag A} 
BROW-LITE WORLD'S MOST USEFUL nharcris i 4 
. LIC 1 ndard lite 
Frees Both Hands for repoir - ‘ . 


work 





Just Out! First Time Anywhere— 


wa E-Z TW REPAIR GUIDE [og 
\ “ ‘ y Imuf Wd. FIN IT vOwRseur 


PRVPARLS LEPRTSELY FOR Voyeur 


| 
—— 
~~ ew @ 
ee wee 


NEW KIT supersensitive 
2 STATION INTERCOMMUNI- 
CATIONS SYSTEM—Kit | 2s 


Op 
AciM 


+ This Guede Has Been Prepared Only For 
Beet Me. 234 RCA MODEL BOTS 





Larre!l Electrcmics Inc 





Electronic CODE OSCILLATOR KIT 


Phono Oscillator AC-DC or Battery Ope rrated! 
NEW SAVINGS! i ot th 


NOT A KIT! 


PHONO AMPLIFIER 


NOT A KIT ‘ 


St) eee) be 
national M 
With complete se 
sas Simoes ot $98 


Kit each %4-% Assembled *2-95 





3-Way 
Portable 
RADIO 
KIT 
AC/DC 


Batteries 


TERRIFIC 
VALUE! 





eS 
a weight pos 5 ' 5 S TUBE AC/DC Superhet Kit 


het kit 


! 


13 Seema. Lelee, 308 $7.95 
$2.59 Extra for Tubes $3.25 


BATTERY KIT: aca 


Great Savings! PRECISION WIRE WOUND PRECISION 
6- TUBE RADIO KIT 7 re WW WW and RESISTOR KIT 


Te wen 


i 


SELENIUM RECTIFIERS 
Standard high grade makes (Federal, 
’ . Sarkes.Tarzian et¢ at great savings 2 a 
“a “s 65 Ma $ 51) 300 Ma $1.19 esistor 
6-95 A 6100 Ma 68] 150 Ma 1.33 
250 Ma 1191400 Ma 152 Terrific Cash Saver! 
$3.25 DEDUCT 10% on orders of 25 or more Kit of 50 only $9 45 


may be assorted 


Special Savings CRYSTAL DIODES TEAMS All mdse shipped FOB New York Ci 
INGA $ .55 ibject to change without notice. Includ 
IN‘4A 65 N48 $ .45 2 t for COD's, WRITE TODAY For 
INt/?W.E 1.25 IN64 5 NEW FREE ATALOGI 


. 154 Greenwich St 
EDLIE Electronics = 193143 


New York 


N.Y 








FRSAP INVESTIGATES 

An investigation of tinkerers 
alley operators who ignore city, 
and federal taxes and business licer 

and employed technicians who 
part-time night and Sunday work 
initiated by the Federation of Radio 
Servicemen’s Associations of Pennsy! 
vania at its July meeting. Mr. Charle 
Knoell of Philadelphia was appoint 
chairman of a committee to prepare fo 
the federation the forms and outline 
now being used successfully in Phila 
delphia for such investigation. Informa 
tion on unethical organizations and 
users of bait advertisements will also 
be gathered in the same systematic way 
and will be used to prepare reports for 
local sales tax offices, business and ir 
come tax headquarters, Better Busine 
Bureaus and other interested agencie 

The committee will also prepare and 
supply each group with copies of ar 
anti-bait advertising ordinance for 
presentation to local municipalities for 
enactment. 

Mr. Art Guild of Williamsport was 
appointed chairman of the federation’ 
Educational Committee, with instruc 
tions to prepare an upgrading cou 
on black-and-white and color servi 
ing similar to the one sponsored 
RETMA. When completed, it will 
distributed to all federation groups who 
ask local educational authorities for 
operation in presenting the cour 
their localities. 

The Luzerne County delegation wa 
appointed a committee to complet« 
price rate schedule based on their a 
ciation’s survey in Wilkes-Barre. The 
committee is to prepare a set of for 
for distribution to all chapters for local 
price rate surveys. 

The delegates voted to accept into 
the federation the South Central Serv 
ice Dealers Association of Pen: 
vania. 

FEDERAL LICENSES? 

The possibility of requiring federal 
licenses for radio and TV technician 
was explored by the National Electronic 
Technicians Service Dealers Associa 
tions (NETSDA) meeting in Phila 
delphia July 25. The following state 
ment was issued: 

“Since it is the duty of the Federal 
Communications Commission to supe 
vise the use and service of devic: 
which can cause interference with 
radio communication in interstate and 
international service, which embrace 
AM, FM, and TV due to their network 
connections, we believe that a licer 
should be issued by the F¢ C to all 
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Matched Replacements can 
best replace such “‘special’’ controls — quickly, satis- 
factorily, economically. And that spells Clarostat’s 


The RTV Program available to you, means up-to-date, depend- 
able, time-saving data in selecting the correct replacement 
control every time. It means getting a control that slips in 
place without fuss. It means an installation that matches the 
Original. All in all, it means that you can handle more service 
work in less time and at greater profit, thanks to Clarostat's 
RTV Program. 


Ask Your Distributor... 


Let him tell you the details of Clarostat’s RTV Program. Ask 
for the TV Manual and Supplements containing up-to-date 
replacement listings. And take advantage of your distributor's 
complete stock of RTV numbers for your most profitable service 
work, 


Controle and Roesistord 


CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE 
In Canada: CANADIAN MARCONI CO., LTD., Toronto, Ont. 


OCTOBER, 1954 





























WoW IV beats 
last year’s 

laeld Day record 
sith hallicrafters 






















































































































































Lawrence T. Fadner, team captain in 
Chicago's 1954 North Suburban Ham 
Club ARRL 40 meter CW Field Day 
bettered the club's last year record 
by nearly 30% 


tose 




































































and Hallicrafters SX88 is hot news 
too. More hams are telling each other 
about this new receiver than about 
any equipment in years. 
































Ned by IF gor exrnmens, 
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hallicrafters 


AGO 24, ILLINOIS 
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MAIL THIS COUPON 


FREE —Send me World-wide Time Conversion Dial 
‘ ” 





at all band trequency allocation chart 
s tund of other handy date 
‘a 
Add . 
State 
Ha all letters ) Listener 


0 spation 


Hallicratter equipment | would like to know about 


——<<K<K<—Kee eee eee eee ee 


qualified service technicians to help en- 
force the regulations. 
“There are millions of TV 
which can be used for 
civil defense 
at present 
reception to such 


receivers 
jamming Conel 
emergency signals 
interfere with AM 
an extent that th: 
public forced in many cases to put 
FM receivers, leaving them with 
benefit and protection of the Con 
elrad service. 

“There 


ference 


rad 
and do 

is 
chase 
out 


are also many cases of inte) 
by electronic devices which 
could be corrected by qualified licensed 
technicians, directly resulting in bene 
fit to broadcasters and the general 
public.” 

It 


some 


was pointed out that there was 
precedent for FCC licensing of 
service technicians, as at present tech 
who mobile and other 
equipment which includes transmitters, 
are obliged to have an FC(¢ 
ator’s 


niclans service 
radio oper 
license, 

Further business of the 
with the establishment 
bulletin and plans for 


meeting dealt 
NETSDA 


award to be 


of a 
an 


issued annually to the manufacturer 
who produces the best equipment from 
the servicing viewpoint. 

FINDS CARDS VALUABLE 

The San Antonio RTA supplies its 
members with credential cards of the 
type shown here. These serve both to 
identify the repairman and to pub 
licize the association. The state emblem 
(Texas Electronic Association) is also 
publicized in shop window decals and 
in TV advertising. Each spot features 
the names of two local associations, 
who share the cost of the spot. 





- 
SAN ANTONIO RADIO & TELEVISION ASSN. INC. 
THIS 1S TO CERTIFY THAT 


Will Fixem 


Having shown an interest in the advancement of 
Scientific Servicing of Radio and Television sets and 
of better public relations of the Electronic Iodustry 
is an ASSOCIATE MEMBER of the San Antonio 
Radio and Television —— and in good 


Baad dg a 


ESFETA PLANS LECTURES 

The Empire State Federation of 
Electronic Technicians Association 
plans a series of lectures to start early 
the fall and to rotate in fou 
New York State. The lectures 
held Sundays. At present, 
lecture per month in each area through 
the winter is planned. 

The federation 
. the 
ciation 


standing for the "eee 











in 
of 


areas 
will 


on one 


reports a new mem- 
Radio-Television Service Asso 
of Western New York, with 
headquarters in Buffalo. 


ber 


NATESA CONVENES 

The fifth 
National 
Electronic Service 
held September 
Morrison Hotel, Chicago. 

A service technicians’ show is being 
held in connection with the convention. 
RADIO- ELECTRONICS present 
Booth 37. 


of 
ion 


annual 


Alliance 


convention the 
of Televis and 
Associations is being 
24, 25 and 26 in the 


is at 


END 








NEW! ATLAS CJ-30 
COBRA-JECTOR 


INDESTRUCTIBLE FIBER-GLASS 
ALL WEATHER 
WIDE ANGLE DISPERSION 


List $40.00 
NET $24.00 


Complete 
with Driver. 


excellent 
marine, and 
Penetrat 
angle intelligi 
;@ sound con- 
assembly 
ilieeliass 
bracket. Quick, easy 
power package 
G tough’ jobs! 
input Power (continuous) 15 watts 
input Impedance 8 ohms 
Response 250-9000 cps 
Dispersion ...120° 
Dimensions: Opening, 14” 
Overall Length, 


WRITE FOR COMPLETE CATALOG 


ATLAS SOUND CORP. 


Toronto, Ont 


SHORT CUT to 
Television | Repairs! 


weathe 


amazing 


Q for the 








Eliminate 
useless festing 
-.. Fix sels 

in half the 

usual fime 


Just turn the 
dial of the hand 
pocket - size Ghi 
rardi : Middletor 


PIN-OoFIX 


TV TROUBLE- PIX 0 - FIX TV 
rou t rinader 
FINDER GUIDES aaa a 2 ° 


rdi & Middleto 


PIX-O-FIX wir 
th 


Only $2 for the two yong 
the televisior t 
ire repairing ... presto! .. . youve t 
40 r clue 
che gag Ae then hows the cause of the 
! ext it indicate the exact eive 
ection in which the trouble has prob abl k 
pened. Then it give tep by step repair 
tions. Usually it even specifies the comy 
ly to be at fault 
QUICK ... EASY ... ACCURATE 
rt t PIX-O-FIX units No. 1 and N 
r 40 differe television trouble 
inythine you're likely to be called or 
N 1 identific 24 of the most n 
tr bles and gives 192 cause and 2 reme 
for them. No. 2 cover more advanced trou 
ot included in No. 1. Together, they are a « 
prehensive sgruide te quick picture na 
ervicing of any TV set ‘ND THE PRICI 
IS ONLY $2.00 for the two. Money refunded 
you are not more than satisfied. Just writs 
} name and address in margin, enclose $2.00 a 
} mail to 
| Dept. RE-104, RINEHART & COMPANY, iInc., 


232 Madison Ave., New York 16, N.Y 
RADIO-ELECTRONICS 






HE development of a new 21-inch 

tricolor picture tube has been an- 
nounced by RCA. It has a useful view- 
ing area of 250 square inches. 

Features claimed for this tube in- 
clude: the largest picture area now 
available; a new electron gun permit- 
ting a_ relatively short-length tube; 
lighter weight due to its metal con- 
struction; better color purity through 
an improved shadow mask and mount- 
ing system, and better picture contrast 
as a result of the new gun and shadow 
mask assembly, allowing the tube to 
be driven harder than was previously 
possible. 


CBS-Hytron has announced the 


The GC-10D cold 
cathode counting 
tube. Recording 
and counting is 
simplified by 
etched numbers 
on bezel. 


21ZP4B, a magnetically focused and 
maznetically deflected aluminized pic- 
ture tube. It is of all-glass rectangular 
construction and has a= gray-glass 
spherical face plate. The tube has an 
outer conductive coating, which when 
grounded serves as a 500-yyf high 
voltage filter capacitor. The 21ZP4B 
uses a single-field external ion-trap 
magnet and a deflection angle of 70 

RCA announced seven new tube types 
that can operate with their heaters 
connected in: a_ single, series circuit. 
These tubes correspond mechanically 
and electrically to standard units except 
in the design of their heaters, which 
have the same warm-up time to mini- 
mize voltage unbalance during starting. 
Drawing 600 ma, the tubes can be 
connected in series with a TV picture 
tube. 

The seven tubes include: the 3BC5, 
a sharp-cutoff pentode for r.f. or if. 
amplifier use. It is a 7-pin miniature 
type, with a 3.15-volt heater, and cor- 
responds to the 6BC5. 
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200 pounns 


on a 10 foot television mast 
PERMA-TUBE supports it safely! 


Place a 10 foot length of 14” x 16 gage (.065”’) 
Perma-Tube between two tables so that 6 inches rest 
table at each end. Place a 200 pound weight at the center px 

What happens? Tests prove that Perma-Tube will supp 
this 200 pound weight with a minimum of deflection 
permanent set. 

Other materials show serious degrees of permanent 
Why? Because they are not made from the special str 
J&L steel that is used to form Perma-Tube Television Ma 
And too, Perma-Tube is coated with a metallic vinyl re 
inside and out. 

What do the strength and corrosion-resistance of Pet 
Tube mean to you? They mean protection for yout 

and your customers. Freedom from damage due to st 

... better reception from the sets you install... insu 

for your reputation . . . increased business and proti 

for you. 


Only GENUINE Perma-Tube supports 200 

pounds with a minimum of permanent set... 

accept no claims from substitute materials. 
Look for this Perma-Tube Brand. 


Make this test yourself. Compare Perma-Tube 
with any other masts—steel or aluminum 


Sones ¢ Laughlin 
TEE STEEL CORPORATION — Pittsburgh 





The 3CB6, a sharp-cutoff pentode for | 


use as an if. amplifier up to about 
15 me, and as an r.f. amplifier in v.h-f. re erre for 
television tuners. A 7-pin miniature a 
type, it has a 3.15-volt heater, and | Original Equipment 
corresponds to the 6CB6. 
The 5AN8, a general-purpose medi 
um-mu triode-sharp-cutoff pentode. The roven for 
pentode section can be used as a video 
amplifier, a.g.c. amplifier, and reactance Replacement 
tube. The triode section is designed for 
use in low-frequency oscillator, syne 
eparator, syne clipper, and phase 
plitter circuits. It is a 9-pin miniature 
type, with a 4.7-volt heater, and cor 
responds to the 6AN8 
The 5ATS, a triode-pentode converter 
desiyned for use as a combined oscilla 
tor and mixer in TV receivers using 
an i.f. of about 40 me. A Y-pin minia 
ture type, with a 4.7-volt heater, it 
correspond to the 6ATRS. 
The 5J6, a medium-mu twin triode 
for use as an oscillator, r.f. amplifier, 
or as a mixer tube in v.h.f TV tuner 
It is a 7-pin miniature type, with a 4.7 
volt heater, and corresponds to the 6J6. | [5 § k 
The 5U8, a mediam-mu triode—sharp- pea ers 
cutoff pentode for use as a combined 
oscillator and mixer in v.h.f. TV tuners. 


A %-pin miniature type, with a 4.7 volt P 
heater, it corresponds to the 6U8 OXFORD ELECTRIC a * 
The 12L6-GT, a beam power tube 3911S. Michigan Ave., Chicege aa 
for use in the audio output stages of EXPORT: ROBURN AGENCIES, N.Y.C., N.Y. 


rV receiver It is a glass-octal type, In Coneda: Atlas Radio Corp., ltd, Toronto 
with a 12.6-volt heater, and corresponds 
to the 25L6-GT. 


These 600 ma tubes are part of a 


Available from leading jobbers! 





group of 36 scheduled for production 
by the TV industry. Tung-Sol has _ re 
cently released 26 of these. Other man 
ufacturers are also in production on 
thi eries, 

Sylvania has announced two new 
aluminized picture tubes, the 17QP4A 
and the 27SP4, 

The 17QP4A is an all-glass” re 
tangular tube with a gray filter cylin 
drical face. It is magnetically deflected 
and focused, uses a single-field ion-trap 
magnet, and contains an external con 
ductive coating. The deflection angle 
of 70° permits an over-all tube length 
of only 19 23/16 inches. The total pic 
ture area is approximately 149 square 
inche 








The 27SP4 is an all-gla rectangulat Ed #8 


tube with a gray filter spherical face e- 

It is magnetic ally deflected and focused Lincoln Color Bar Generator 
uses a single-field ion-trap magnet, and Crystal controtied R.F. generator produces a fully encoded 
has an external conductive nei color TV signal for checking operation of color receivers 
a color killers, chrominance channels, color purity, etc. Pre 
ing. The deflection angle is 90 , ivi 
it an over-all length of 23 1/16 inche engineers, techniciens. Mekes oll primary colors for od 
The total picture area is approximately justment of HUE, CHROMA. Covers all channels 2-13. Self 
125 square inches. calibrating. No auxiliary equipment required. Simple to 

Another RCA announcement l operate, full instructions 

month concerns the 6524, a twin bean Send coupon now — Money Back Guarantee 
power tube. It is designed for ea Check or Money Order 

a push-pull r.f. power amplifier o1 Positively No C.O.D.'s 

a frequency tripler in fixed and me Lincoln Rec., Inc. 84 Merrick Rd. Amityville, N. Y. 


cision engineered for servicemen, distributors, research 


. 
a 


equipment operating in the u.h.f 
between 450-470 me. It is also | 84 Merrick Rd. | 
as an a.f. power amplifier and mod | Amityville, N.Y. | 
lator | Please send icine Generators at $29.95 to: | 

This tube will be particularly eful | | wame | 
to those radio amateurs operating in ' asenets __ SU Phe its Rus | 
the 420-450-me band a well a in the | i Sige Ms Maes { 
lower-frequency bands. \ parr. a PRO ARETE i ag mpnmecnemnpecaee | 
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The 6524 has a maximum plate dis- 
sipation rating of 25 watts under ICAS 
conditions. Under these conditions in 
class-C telegraphy and frequency-mod- 
ulated service at 462 mc, the 6524 can 
deliver approximately 20 watts. 

The 6463, a new miniature twin tri- 
ode whose higher perveance and plate 
current will allow the design of elec- 
tronic computers faster than many in 
current use, has been announced by 
G-E. This tube will take over jobs 
previously assigned to the 12BH7. 

Current ratings of the 6463 are ample 
for higher computer speeds. Its plate 
dissipation is 4 watts per unit and 7 


watts total for the tube. her 's ” W t LEARN 
A new cold-cathode counting tube | eee 


with a maximum input frequency of 


20,000 counts per second is now avail- | t 
able for use in fast registers and aso — _— - 
counters. * 


With this tube, model GC-10D, made i ae . 
by Tippett & Co., Inc., Boston, the count Complete training in modern 


© ° . . 
may be determined by noting the posi- # professional ealcaaalel> ee only 
tion of the glow on any one of the 10 $12 3 h , 
radially spaced cathodes (see photo) eee months to pay 
around an axially positioned anode. 
The tube can be reset with a push- 
button. A light shield and bezel with 
etched numbers indicate the glow posi- FIX ANY RADIO OR TV SET EVER 
tion more conveniently for recording 
and counting. Low current drain per- MADE B t f 
—— an ....easier....be FOF .0+0 aster 
mits use of an inexpensive power sup- 
, oT oy ‘ . . This bi 822-page book brin ou " 
> : rate »() 9, pag qs y 
ply. The GC-10D operates on 42 volts the kind -of PROFESSIONAL. traintng - i «A 
duc The plate current is 800 micro- . that helps you handle the toughest quesswor 
I Radio & TV ee 9 3 
amperes / idio-television-electronic service jobs 
- I “yr Receiver as slick and as accurately as you now Here 
CBS-Hytron has announced a new | TROUBLESHOOTING do the easy ones covered 
we. . - : » Whie For service beginners, Radio & Tele bles; Basi 
p-n-p power junction transistor. This AND REPAIR vision Receiver TROUBLE-SHOOTING Stat 
device, known as the HD-197, is of by Ghirardj & AND REPAIR is a complete, easily Practical 
. 10ti P : ‘ams . ny SoM rarat ¢ understood professiona trainin Ideas: AC 
germanium construction and is capable oe purse. For experienced servicemen, 4 Rattary-aet 
of 500 milliwatts collector dissipation. s the ideal way to “brush up” on 
ee . wil . seenbieaad = 4 —— y specific jobs; to develop better trou 
Because of its high current gain, the bleshooting methods and shortcuts 
HD-197 transistor is suitable for switch- Hlustratio and to find quick answers to puzzling 
: ° ) ; servic >I 
ing circuits and servomechanisms. Sion geo i Sehis: een: iteeah 
Another CBS-Hytron announcement © ap iffer each service procedure from lo Loudspeakers 
: ar : A =e ae ee ating troubles quicker and with less Record-pla 
concerns the 27RP4, a spherical face, testing to repairing them faster and dozens more 
rectangular, all-glass, aluminized pic- better 
ture tube. It is magnetically focused 


praia en elgtn ome has an LEARN BASIC CIRCUITS....and watch 


5, R. 


Johnson 


A. A. 
Ghirardi 








10 days at 


when 
. 
grounded, serves as a 500-yyf high- Cc th d bh 37 di Pp 
voltage filter capacitor. The 27RP4 has service eacacnes isa L ear! 
a ¢ ‘fle angle ;: srates : Radio & TV It's amazing how much easier you know their like 
a 90° deflection angle and operates with seat sn: Pasay valine Galecislod Gime cae pe “g Pia 


CIRCUITRY even industrial electronic equipment useless testing 
i h > abo t 
conditions, END N when you know al! about the circuits Thre n a 
ND OP Tl . 


You locate troubles in a jiffy because +h ‘ 

you know what to look for and where ne Kind of at 

to look. Y obs lot training that fit 

» loo ou handle t ots faster, +6 

— + +» and more profitably Detter-pay jot 
>| f ry . 


Television Receiver CIR ae 


16,000 volts on its anode under typical 


Radio 
CUITRY AND OPERATION gives youa  ‘eceivers 
complete understanding of basic cir recere P 
vits as well as their varieties It Pr 
teaches you to recognize ther to 
understand their peculiarities to 10-day FREE exa 


Saving met af 


FREE EXAMINATION . . . easy terms! 


Fee ees es es eS See ee ee ee ee ee ee ee oe oe ee oe 


B Dept. RE-107, RINEHART & CO., INC., 
i 232 Modison Ave., New York 16, N.Y 
t } ‘ 


Radio & TV CIRCUITRY 
AND OPERATION (Price 
$F 5 


COMBINATION OFFER 

Make your training ‘Denbbention Gf t 4 
library complete. Have 
ALL the latest data at 
your fingertips. Get 
both these books at 
only $12.00 for the two 
YOU SAVE $1.25. 


ombinatic offer is payable 
10 days if you decide to keep 
1 $12 has been paid 


; 37 
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CODED TEST LEADS 

Test leads with alligator clips are 
often used in temporary experimental 
hookups. Using leads of the 
may lead to errors in com- 
plicated circuits. 

To minimize and to make it 
easy to trace circuits, I use four pairs 
of special coded leads made up as fol- 
lows: one set with red insulated clips 
on red insulated wire, one with red clips 
on black wire, one with black clips on 
red wire, and one with black clips on 
black wire.—Charles E. Cohn 


several 
same color 


errors 


HASN’T SCRATCHED YET 
Finished panels on transmitters, am 
plifiers, and test instruments can be 


easily scratched or marred through 
careless use of a hex wrench or pliers 
when replacing or removing a rotary 


switch. To 
use a thin plastic about 2 x 5 
inches with a hole in one end just large 
enough to clear the nut. Slipped over 


control or a prevent this, 


sheet 


the shaft, it prevents scratches that 
would be caused by contact between 
the tool and panel.—Nicholas B, Cook 












LINE TEST 
Measuring line 
prods pushed into 
somewhat of 


ADAPTER 
with test 
a wall receptacle 
a job. I made an 
to simplify reading line 
receptacles. 


voltage 


adapter 
voltage at 


Select a round bakelite-type flat-top 
line plug. Remove the terminal screw 
and select a drill just small enough to 


pass through the 
damaging the 


screw holes without 
threads. Use the screw 
holes as guides to drill carefully through 
the plastic teplace the 
screws to complete 
To use the 
receptacle, set 
ired range, 
tips into the 
Schwartz 


cap. terminal 
the adapter 

adapter, plug into a 
your meter to the de 
and then insert the prod 
holes in the Allen J. 


cap. 


GREASE JOB 

It has been suggested that you use 
a grease pencil to mark the edges of 
your work if you want to make a neat 
solder job on chassis or similar metal- 
work. The grease acts as a mask to 
keep the edges of the job straight and 
clean. 

Grease pencils are not usually carried 
in the average tool kit and may be hard 


to find in an emergency. However, most 


of us have one available even if we 
don’t recognize it. It is in your wife’s 
bag. For a lipstick is a grease pencil. 


Bb. W. Welz 











MOST 
POWERFUL 


27” WIRED CHASSIS 


28 TUBES, including CRT 





Liresize picture *209°° 


Ideal for Custom Installations 


This De Luxe Transvision Chassis is 
ideal for fringe area, UHF-VHF re- 
ception. . . . Has super-sensitivity and 
stability... . Keyed AGC... 28 tubes, 
including CRT and 3 rectifier tubes 
Also available with Remote Control 
and dual sound system for $69 addi- 
tional. Order today, direct from 


TRANSvision 


Div. of Sightmaster Corp 


NEW ROCHELLE, N. Y. 








TV 





GLO-TEST 


Replaces $279 in 


\} This is the in 
‘ appeared in feature a 
ticles in RADIO-ELE 
TRONICS and ther put 
lications. GLO-TEST is the 
sensational new tester that 
almost talks! For TV 
Radio 
Technicians, Amateurs, Ex 
Electricians 


strument that 





servicemen 
perimenters, 


VER 50 USES, INCLUDING— 
PI a UBE TESTER—AC.-D( VOLTAGE MEASURE 
MENTS TO 50 KV—CIGNAL GENERATOR—SIGNAL 
TRACER—TUBE TESTER—RESISTOR AND CAPACI 
TOR MEASUREMENTS—DISTORTION AND LINEAR 
ITY CHECKER. ACCURACY COMPARABLE TO VTVM 
| sted GUARANTEED 

places ins rumente costi o many times its cost does a 


comparable job yer sr Nt fraction f their 
weight and size "Gio: Test com ith test tx 
and instruction booklet, postpaid, is i M, 

at only ‘is 94, 50 
money b guarantee. F 


'V. A. ENTERPRISES, Dept. AA 


608 East Rosecrans Bivd ompton 





OSCIL- O- PEN 


1 i convenien 
. alignment @ Small a a per bd 
‘ | Rat f Li aud 


GENERAL TEST EQUIPMENT 
38 Argyle Ave. Buffalo 9, N. Y. 
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AUTO RADIO SUPPLY 

The usual bench supply for servicing 
auto radios consists of a 6-volt battery 
eliminator with a storage battery across 
its output for additional filtering and to 
supply additional current to operate 
transmitters and some types ‘of auto- 
matic receiver tuning mechanisms. 
When the eliminator is turned off, the 


TY 


ae 
map 
1h 


"i | 


S)lUuee TO FUSE BLOCK 


ie 


battery discharges through it unless 
disconnected. One way to prevent this 
is to connect the battery across the 6- 
volt d.c. line through the contacts of a 
117-volt a.c. relay across the eliminator 
input. 

trad Trask of Eugene, Ore., de- 
scribes a novel arrangement in Motorola 
Newsgram. The circuit of his service- 
bench supply is shown. The supply con- 
sists of two 6-volt A-battery eliminators 
connected in parallel. An automobile- 
type low-voltage cutout relay coil 
across the output automatically discon- 
nects the eliminators from the load and 
battery when the line switch is open. 
Polarity is reversed with a heavy-duty 
d.p.d.t. switch. Leads are No. 0 strand- 
ed cable. 


TESTING TAPE HEADS 

Here is a method of quickly testing 
tape recorders with separate erase, rec- 
ord, and playback heads: 

1. Splice a length of tape into a 
loop. 

2. Make sure that the heads are 
clean and free from bits of tape and 
brown smears. 


: 4 a 4 


i 


0} JPAvaA “? a f7 
. re 


) 
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S —— 
3. Place the tape over the heads and 
between the capstan and pressure roll- 
ers. 

1. Apply a signal to the recording 
amplifier. 

5. Start the tape rolling and gently 
press a finger to the inside of the tape 
so it runs evenly over the three heads 
as shown in the illustration. 

6. Listen to the output signal in the 
playback amplifier. A weak or distorted 
signal indicates trouble that must be 
located by trouble-shooting. —N. H. 
Kent 
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-GOODLINE 


is Virgin 
POLYETHYLENE 


Now-— SILICONE "WETPRUF’&@ 
PROCESSED, ANOTHER GOODLINE 
FIRST, Extends useful wet service life as 
much as 400% 


ALL GOODLINE Low Loss Television 
Transmission Lines are now especially 
SILICONE PROCESSED to repel moisture 
AT NO INCREASE IN COST TO YOU 

Your distributor has these SILICONE 
PROCESSED, WATER REPELLENT GOOD 
LINE TRANSMISSION LINES in stock 
now — ready for you 

Ask for them by name. Insist on these 
genuine GOODLINE ‘‘WETPRUF” TELE 
VISION LINES. 


GOODLINE AIRLEAD — 733 GA & 737 GA GOODLINE HOLO — 801 GH 
GOODLINE SHEATHLEED — 812 GS & 823 GS GOODLINE TELEAD 


ALSO THE ECONOMY NON-SILICONE GOODLINE ANGELUS 


IT’S EASY TO TELL IF IT’S “GENUINE GOODLINE”’ All Don Good Television 
Leadlines are Quickly Identified By The Blue and Yellow Reel 


ALL GOODLINE TELEVISION TRANSMISSION LINES ARE PURE VIRGIN 
POLYETHYLENE ESPECIALLY COMPOUNDED FOR LONG SERVICE LIFE. 


SOLD BY LEADING 
JOBBERS & DEALERS 








DON GOOD, INC 

! ’ 

Send coupon NOW! 1014 Fair Oaks Ave., So. Pasadena, Calif 
us rl 

Get samples in your hands Please rush Samples and Complete Infor 

—you'll realize why mation covering Don Good Products 

Don Good Products make 

the finest television 


reception possible. 


Name 
Street 


State 


SIGNAL TRACER: VOLTAGE TRACER* COMPONENT CHECKER 


SPECIFICATIONS—‘he self contained DYNATRACER isolates trouble to a 
stage or component . . . tracing signals through any Video, Sound Sync, 
ACF, Horizontal or Vertical Sweep Circuit 
WHAT'S MORE, this remarkable instrument traces voltages (50/500v 
AC/DC) and then instantly locates open, shorted, intermittent or leaky 
(up to 20 megohms) condensers, resistors, coils, transformers, et 
Save Time—Save Labor—Save Money—W ith The DYNATRACER 
—Your Most Indispensable TV Repair Too 
Complete Trouble Shooting Manual Enclosed FREE 

See your local distributor—or if he can't supply you cl’p o $5.00 bill, 
check or money order to this advertisement. |00 absolute satisfaction 
guaranteed or money back within ten days 

Send Your Order Today to 


10,000 


ELECTRONICS CO Mae 





11-04 99th Ave.. Dept. 118 TRAC ER Can't He 
Queens Villiage, N.Y Wrong 





(ertory 


OF 
EQUIPMENT AT 


Western Union Telegraph Co. 
Development & Research Dept. 
Electronics Research Div 
Water Mill, N. Y 


INCLUDES (3 


hallicrafters 
RECEIVERS 


a 


HALLICRAFTERS SX88 


Wherever world wide, all band 
radio reception is important 
and reliability of receiver per- 
formance paramount, there is 
bound to be HALLICRAFT- 
ERS! The radio man's radios 


f 


Wsed ly JSS goevernmenh 
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hallicrafters 


CHICAGO 








FUSE INTERLOCK 
The diagram shows how I rigged the 
high-voltage supply in the shop so its 
line fuses must be removed before the 
front panel can be taken off. This pro- 
vides a positive safety interlock that 


removes all input power but permits 


power-on tests to be made by reinsert- 
ing the fuses with the panel removed. 


: 














The fuse block is mounted directly 
behind the panel. The fuses project 
through holes just large enough to pass 
the threaded body without clearing the 
large end. 

This setup permits quick and easy 
fuse changing, and also quickly indi- 
cates a blown fuse. The inconvenience 
of having to remove the fuse pays for 
itself in safety.—Robert E. Riddle 


UNGAR PENCIL 

In this column of the July, 1953, issue, 
A. Von Zook describes how he uses a 
heavy coil spring to prolong the life 
of tips in Ungar soldering pencils. I 
prevent cracking of the porcelain base 
and at the same time form a handy rest 
for the iron by slipping a broom hanger 
over the porcelain part of the tip as 


q—c\ 
SD) 

shown in the drawing. You can get 

these hangers at stores selling house- 

hold hardware.—Albert White 


FEEDBACK OSCILLATOR 
The feedback-type code oscillator in 
the diagram is simple and requires a 
minimum of parts. The pitch is adjust- 
ed with the wing-nut that moves the 


— CARBON MIKE BUT TON 
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ANTE RN BATT 


aluminum strip toward or away from 
the speaker. Feedback occurs between 
the speaker and mike button when the 
key is closed.—Robert P. Kraig END 











GREYLOCK’S 


NEW HEADQUARTERS 
OPENING 


SPECIALS! 


COMPLETE LINE OF STANDARD 
BRAND TV AND RADIO PARTS 
AND TUBES AT 


LOWEST POSSIBLE PRICES 


STANDARD BRAND DISTRIBUTORS 
TUBES IN ORIGINAL BOXES. 
ALL TYPES IN STOCK 


LESS 50% and 10% 


Cathode Ray Tubes — Dumont Licensed 


12LP4 $14.20 16R/KP4 $17.40 

14BP4 $15.90 17BP4 $18.60 

20CP4 $22.50 

plu wre al anes old tul 
ped pre 


SELENIUM RECTIFIERS 


49 250 Mil 

75 300 Mil 

85 *350 Mil 
Mil 1.19 400 Mil 
*500 Mil 1.69 
either flat 4, pl 


r All t 


*Availabl 
Boxed 5 


Federal Selenium Rectifiers, 75 Mil, Special ... 49 


5° PM speaker, | oz magnet $ .99 
Special 4-prong standard 6§-volt non-synchro 
nous vibrator, brand new, fresh stock 19 
Lots of 12 Net 2.95 
American crystal cartridge type CRIA, 3 volts 
output, individually boxed, replaces Astatic 


L type, and many other 78 RPM phono car- 
tridges 


Webster NIOP6 cartridge for 78 RPM 


TOP BRAND MFRS‘. CLOSEOUT 

Top Brand L82 Pickup and cartridge 
MLP.-1 crystal cartridge & pickup arm 
nylon cartridge and needle 


3$-Speed universal osmium phono needle, in- 
dividually packaged List price $1.50— 
Special 

10 for 2 


TUBULAR ELECTROLYTIC CONDENSERS 


8 Mid 450 voit 25 
8-8 mfd 450 volt 35 
20-20 mfg 150 volt .29 


300-OHM TWIN LEAD, 7 STRAND 


55 Mil 22 gauge. per 1000 ft 

100 Mil 20 gauge, per 1000 ft 

100 Mil 20 gauge, Federal silver fine, per 
1000 ft. 


Aluminum ground wire, 28.50 st., per |0u0 ft 
All-channel 8-element conical antennas. Car- 


tons of 12 


(Individually boxed, add 7c ea, ext 


Stacking bars for above, per pair 
Low-band folded dipole, quick-rig 
High-band folded dipole, quick-rig 
Combination of above hi and to dipoles 


4-Element High Band Yagis Channels 7 thru 13 


Our new large quarters of over 15,000 
sq. ft, enables us to service you promptly 
and efficiently, 


We wish to take this opportunity to thank 
all our customers for their past patronage 


Ail orders F.0.8. N.V.C. Wo orders accepted under 
$5.00 — 25% deposit required on C.0.D,. 


GREYLOCK ELECTRONICS 
SUPPLY COMPANY 


554 West 168th St. (nr. Broadway) 
New York 32, N. Y. 
Phone TOmpkins 7-9050 


orders 


Convenient to All Subways G Buses 
a ee ee 


RADIO-ELECTRONICS 








The data that Launched 
Thousands of Careers 


is yours FREE to show 


HOW YOU CAN BE SUCCESSFUL 


ELECTRONICS 


bone CAN plod along for years, getting a paltry 
increase now and then, enjoying little security, 
finding your work dull and drab. 

Then something happens. Things look up. You be- 
come more confident. Your earnings rise. You feel 
more important. 

“Luck,” some may say. 

“Contacts,” others may suggest. 

But in your heart, you will know the answer: 
“Training.” And it all may have started the moment 
you filled out a coupon requesting a copy of a free 
booklet named “Your Future in the New World of 
Electronics.” From this data you get knowledge of 
where you stand in Electronics. Tremendous expan- 
sion leaves this gigantic industry pleading for 
trained men. Top manufacturers sold billions of dol- 
lars worth of electronic mer- 


IN RADIO-TV-ELECTRONICS 


Send for Your Booklet Today! 


choose CREI courses for group training in electron- 
ics, at company expense, among them United Air 
Lines, Canadian Broadcasting Corporation 
Canada Airlines, Sears, Roebuck and Co., 
Products Division, All-American Cable 
Inc., and RCA Victor Division. 

CREI courses are prepared by recognized ex- 
perts, in a practical, easily understood manner. You 
get the benefit of time-tested materials, under the 
personal supervision of a CREI Staff Instructor, 
who knows and teaches you what industry wants. 
This is accomplished on your own time, during hours 
selected by you, and controlled by your own will 
power. This complete training is the reason that 
graduates find their CREI diplomas keys-to-success 
in Radio, TV and Electronics. CREI alumni hold top 
positions in America’s leading 


Trans 
Bendix 
and Radio, 





chandise in 1953. By 1960, the 
radio-electronics industry is offered in 
should do no less than 10 billion 

-vitagathonaeiese iether VETERANS: If 
dollars per year, not counting he ag “arg 


CREI resident instruction (day or night) 
Washington, D.C. New 
classes start once a month. 

you were discharged 
1950 


firms. At your service is the 
CREI Piacement Bureau, which 
finds positions for advanced 


ios Ghee aaa a, students and graduates. Al- 


military orders. Bill of 


though CREI does not guaran- 
Today there are over 97,000 


tee jobs, requests for personnel 


tights help you obtain CREI 
resident instruction. Check the coupon 





radio-equipped police cars; an for full information. 


far exceed current supply. 








even larger number of taxis are 
radio equipped (at least 87,000) ; 32,000 civilian 
planes have radio; 35,000 American ships have 
radio. 

Today there are over 120,000,000 radios in use. 
There are 28,000,000 TV sets and 381 TV stations in 
operation. Color TV is coming into its own. Count- 
less positions must be filled—in development, re- 
search, design, production, testing and inspection, 
manufacture, broadcasting, telecasting and servic- 
ing. To fill these posts, trained men are needed— 
men who somewhere along the line take time to im- 
prove their knowledge, their skills. Men who, today, 
perhaps, take two minutes to send for a booklet. 

“Your Future in the New World of Electronics” 
shows you how CREI Home Study leads the way to 
greater earnings through the inviting opportunities 
described above. 

However, CREI does not promise you a “snap.” 
With an accredited technical school such as this, you 
must study to convert your ambition into technical 
knowledge you can sell] in the fabulous Electronics 
market. 

Since its founding in 1927, CREI has provided 
thousands of professional radio men with technical 
educations. During World War II CREI trained 
thousands for the Armed Services. Leading firms 
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Now is the time of decision 
for you. Luck will not propel you forward unless it 
finds you trained. Contacts won't budge you an inch 
unless you have the skill to back them up. The an- 
swer is: Technical Training ... and willingness to 
learn. Together they will bring you increased earn 
ings in this new Age of Electronics. Fill out the cou- 
pon below and mail it now. We'll promptly send you 
your free copy of “Your Future in the New World 
of Electronics.” The rest—your future—is up to 
you, 


MAIL COUPON FOR FREE BOOKLET 
CAPITOL RADIO ENGINEERING INSTITUTE 


fecredited Technical Inctitute Curricula, Tounde 
Dept. 1410A, 3224 16th St.. N.W., Washington 10, 0. C 
Send booklet 
outline 
CHECK 


“Your Future in the New World f Elect 


Practical Radio Enginee 
FIELD OF Broadcast Radio E 
GREATEST Practical Television 
INTEREST TV. FM & Advanced / 


Name 
Street 


City Zone 
e Schoo Vete 
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NEW STOCK OF FIRST QUALITY 


? 
TELTRON TUBES ()uestion 


GIFT OFFER! 


GUARANTEED!... LOWEST PRICES EVER! |=: '8°"s.0s 


FREE with any 
order accompany 


All tubes individually boxed unconditionally quaranteed for one year! ng this ad 





Type C Type Price Type Price Type Price Type Price Type Price 

1AIGT 1 5v4G 44 6AT6 7 6BNE 45 12AU6 43 

1H5G6T 5Y36T 30 6AUSGT 60 6807 d 12AuU) 

14 5v4G 40 60 6BY5G 12AV6 

116 $23 42 37 j 12av? 

1LC6 6A8 40 60 

INSGT 6K) 40 60 

IRS 6a) 40 58 : DS . ewes 

iT4 6AB4 a 48 f LOW-FREO CONVERTER 

6ACT 65 a 3 , ‘ 

sas Se Ps If 2 3525GT Please print a circuit of a conve 
2 48 

6AHAGT 65 18 50A5 that will enable me to hear the Lo 

6AJ5 96 51 63 | 5085 

6AKS 96 51 3 ; 505 

6ALS a 15 ; TYPE 80 ports (332 ke) on a standard broad 

6AQ5 48 68K) 18 12AL5 11723 receiver. If possible, I would like 

6ARS 44 6BL7GT 18 12AT6 d 11726GT 


geles radio range station weathe: 




















tinuous funing from 200 to L00 ke 


48 
FREE. 250 cove torn an cree] (—SPECIAL!—till Nov. 1— | brewdenst receiver has a 455-4 


6SN7 tubes and 25 assorted 1 e B.ELM., Torrance, Calif. 

resistors with each order of $25 or more ype seated Price The 
oz4 ’ 53 ; 

1B3GT , ‘ shown. Operating voltages may be tal 


Ss 4 7 ; , . 
SAME DAY SERVICE $u40 / en from the receiver or from a s¢ 
48 Hour Postal Delivery To West Coast ; 28Q7 $5 power supply. The antenna 





diagram of the converte 








and 
TERMS: Save all freight and postage charges. All 5 ? . 6 . neers ai ; ae 
orders accompanied by full remittance will be shipped lator coils have adjustable powder 
POSTAGE PAID anywhere in the continental U.S.A Hi7L7GT 4 iron cores that make it easy to 

25% deposit required on COD's. Minimum order $10.00 ' monthly specials of key radio » © . = > e Pp ‘ yet 
Open accounts to rated firms onty r 26% ach month new key types w the Ireult when u Ing alme 


Send for Free complete tube listing and ——— eee ee standard type of tuning capacitor 


monthly specials! Get on our mailing list. 


TELTRON ELECTRIC COMPANY 


$ Dd le 7 : 
428 Harrison Ave., ,, err Rel? ., Harrison, N. J. 

















BEST BUY YET! 


Vest Pocket Tester 
A mighty mite it 
virtually replaces the mm ° » 
VIVM. Excellent sen. The oscillator coil is designed fo 

sitivity. Checks leak- 155-ke i.f. and a 120-yuf padder. Witl 
age beyond the range Py ‘ . 
| mest meters a 455-ke i.f. you will have to feed 

ay dine + & rectly into the receiver's mixer plate o1 
presence of RF and 1 first if. grid circuit through a shor 
High Voltages up to nye r de  COAXxis abl 
KU. Gece end length of low-imped ance coaxial ca 

Quality checks ail ONLY from the plate of the 6K&. The tuned 


types of Condensers. coil in the 6K&8 plate circuit may be 

hecks tubes, trans- ; 

formers and many ° 

other important ép- Complete Postpaid 

plications! with leads and 
interlock cord 


HERE 1S YOUR OPPORTUN- 95 %, NEW! IMPROVED! 
ITY TO BUY A COMPLETE q H-BAR-G 





PROTELGRAM PHILIPS TV “ A 
SYSTEM AT A REMARKA- ADAPTEST 
BLE PRICE... THIS OFFER Checks Crt and Yoke 


| er setting, height, linearity ~_ : shes siesiillahdalnind es ay A 
NCLUDES PLUS ONLY 008-6 end. alignment. Can be ht Dae, si! your vote to Questior 
| Chassis completely wired and $10.00 extra ADAPTEST"’ used with vest pocket Box, Radio-Electronics, 25 West Broadway 
ready for so, includin 23 for cabinet tester to check quality New York 7, NLY. 
tubes plus pn! diode : $1 95 . and operating 

Protelgram projection unit including picture Postpaid janes ee ‘ P on 
tube caine euiien one winding of a standard 455-ke 
25,000 volt power supply ready for use SAVE MONEY Ott COMEINAN transformer. The secondary coil i 
8" dynamic speaker on large baffle BOTH UNITS FOR $9.95 needed 

flat d full flect 

A Agena screen and fx size reflec If you want to couple the convert 
NOTE: Chassis inclu ‘ ute bee Send Check or Money Order =~ order directly into the receiver’s antenna ter 
were it i ‘ 4 Save C.0.D. and Postage et minals, shift the converter’s out 
frequency into the broadcast band at 


nirol Standard ¢ ru 
THE GOLDSTAR CO. | [ASU TORTORTSSAISS svount S00 he, the’ coi in the ons 





























4 gain oe 


~ 


2 HEN? N L is 
58 Walker Street, New York 13, N. Y. as Senaon PL vert. 8 | converter output transformer with a 
Phone WAS5-8187 ewe : low-impedance winding for feeding th« 
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New 4-Speed 
Mazgnemite’* 


for Unmatched Versatility 
in Field Recording: 


Designed for nature sounds, music, street 
sounds, interviews, conferences, courtroom re- 
porting, missionary work and field reports. All 
of these may be recorded on a single 4-speed 
portable, battery-operated spring-wound tape 
recorder. Features quick speed change with 
automatic equalization. 

Model 610 EM meets both primary and sec- 
ondary NARTB standards and operates at tape 
speeds of 15, 744, 334, 1% ips. Records and 
plays back frequencies up to 15,000 cycles. 
Model 610 _ operates at tape speeds of 714, 
3% 11%, "He ips. 

These tiny recorders weigh only 17 Ibs. with 
self-contained batteries that last 100 operating 
hours and include built-in monitoring and 
headphone playback facilities. Designed for 
extreme simplicity of operation. Meets the 
most gruelling field tests. May be operated 
anywhere. Measures only 7 x 10 x 11 inches. 


Write for complete technical literature 
and direct factory prices to Dept. RE: 


AMPLIFIER CORP. of AMERICA 


396 Broadway. e. Y. 13. ee 


Tue 


EASY T0 — 


to learn or increase 





advanced 

s from be 
ypical me 
eed range 

no QRM 


a successful » 
with the Instructograph 


System 
for convenient rental and 


INSTRUCTOGRAPH COMPANY 


4701 Sheridan Rd., Dept. RC, Chicago 40, U1. 


URGENT! URGENT! 


ELECTRONIC TUBES 


We Pay Spot Cash for: 
RADIO. TV -all 


r 
State types 
erch 


you 


mise 


COLUMBIA EL crRoKICs CORP. 


115 Liberty ree 


»perators have 


purchase plans. 





ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 


* dull eye-straining black and white 


pictures 
sutiful color tones. Seconds to attach 


No tools 


Satisfaction guaranteed nquiries from dealers also 
w Ned 


Zingo Products, Johnstown 13, New York 
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receiver’s antenna input circuit. Adjust 
the oscillator tuning slug and variable 
padder for proper tracking and cover- 
age across the band at the selected i-f. 
The circuit may be used also for 
shortwave reception by substituting 
suitable coils. For a single-band con- 
verter covering from 8&5 to 23 me or 
12.5 to 36me, we recommend 
oscillator coils such as the J. 
“W"” series 
service. 
verter 


using 
Miller 
1500-ke if. 
1500-ke con- 


designed for 
These require a 
output transformer. 
The antenna and oscillator 
the 200—400-ke converter 
Miller types X-320-A 
equivalents. 


coils for 
may be J. W. 
and X-320-C or 


SERIES HEATER STRINGS 

I have trouble calculating the 
of the and shunt 
series-connected heater 
the tubes have different current ratings. 
Please show by example how the 
of these resistors are 


St. Louis, Mo. 


values 
series resistors in 
strings where 
values 


calculated.—A.F., 


vi 


4 « 


6A 


The diagram shows a typical series- 
connected heater string of the type you 
refer to. The series includes tubes with 
0.6-, 0.3-, and  0.15-amp heaters. 
Ohm’s law is used for all calculations. 
The voltage drop across R1 is the 
supply voltage (117 in this case) minus 
the sum of the heater voltages of all 
tubes in the string. The current through 
Ri is that drawn by the tube with the 
highest current rating (V1). 
Ohm’s law, R1 equals 
117 — [(4 x 6.3) + 25.6] 

0.6 
or 110 ohms. R1 dissipates 39.7 watts 
(66.2 * 0.6)—its wattage rating should 
be doubled for adequate safety factor. 

The voltage across a heater shunt re- 
sistor is the same as that of the tube or 
tubes it shunts. The current through 
it is the difference between the maxi- 
mum circuit current and the current 
rating of the shunted tube or tubes. 
Excess current (0.3 amp) is shuntgd by 
R2 around V2, V3, and V4—R3 shunts 
the excess current (0.45 amp) around 


Using 


Still using Ohm’s law, the resistance 
of R2 is 18.9/0.3 or 63 ohms and its 
power 18.9 * 0.3 or 5.6 
watts. Similarly, R83 is 6.3/0.45 or 14 
ohms and the power dissipated is 2.0 
watts. For adequate safety factor, the 
wattage ratings of R2 and R3 should be 
not less than 10 and 5 watts, 
tively. 

With the recent development of the 
600-ma tubes for series operation, there 
will be greater use of 
heaters by manufacturers. As a result, 
there will be many instances where 
shunting resistors will be when 
making tube substitutions END 


dissipation is 


respec 


series-string 


used 





COMPLETELY 
SERVICE... 


COLOR TV 


with only two 
NEW instruments! 


RAINBOW GENERATOR 


Model 150 
Patent Pending 


NEW CIRCUITS incorporated in this instrument 
greatly simplify the TEST and ALIGNMENT of 
color TV circuits. NEW LINEAR PHASE SWEEP 
produces the COMPLETE PHASE RESPONSE 
CURVE, assuring greater accuracy withfasteralign 
ment and elimination « 


APPLICATIONS 


© MASTER PHASE CONTROL test and alignment 
e¢ CHROMA DEMODULATOR test ond align 
ment (either 1/Q or R-¥/B-Y) * QUADRATURE 
TRANSFORMER test and alignment © MATRIX 
CIRCUIT test and alignment « BURST AMPLIFIER 
test ond alignment © PHASE DETECTOR CIRCUIT 
alignment for reference oscillator « REACTANCE 
CONTROL and REFERENCE OSCILLATOR adjust 
ment © 3.58 MC TRAP alignment « TROUBLE 
SHOOTING and PHASE ALIGNMENT in the 
home by picture patterns 


»f color bar drift problems 


SES 


oy 
WHITE 007-Comtamity Gueres 


WHITE DOT GENERATOR 


Model 160 


THE WHITE DOT GENERATOR ENABLES COM 
PLETE ALIGNMENT OF ALL COLOR CONVER 
GENCE CIRCUITS PLUS SWEEP CIRCUIT LINEARITY 
AND SIZE, AS WELL AS GENERAL TROUBLE 
SHOOTING BY SIGNAL TRACING 


APPLICATIONS 


¢ DYNAMIC CONVERGENCE —- vertical and hori 
zontal test and adjustment « OC CONVERGENCE 
—test and adjustment « DEFLECTION COIL 

positioning for best BEAM 
MAGNETS —alignment for best convergence 
© DYNAMIC PHASE ADJUSTMENT —vertical and 
horizontal © FOCUS—test and adiustment of 
OC and dynamic focus « TROUBLESHOOTING 
of all circuits affecting convergence © LINEARITY 
—test and adjustment of horizontal 
sweep linearity « TROUBLESHO 
antenna to picture tube by sigr 


convergence * 


nd vertical 


TING from 


al tracing 


Win-Jronix 


WINSTON | ELECTRONICS, INC 
4312 Main 
Philadelphia 27, Pa 


Dept. 102 


Street 








"£396.83 3 4 
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MAIL VOSA. 


BUILD 15 RADIOS 
AT HOME 


With the New Improved 1955 
Progressive Radio “EDU-KIT” 


NOW INCLUDES 
HIGH FIDELITY, 
SIGNAL TRACER, and 
CODE OSCILLATOR 


@ ATTRACTIVELY GIFT PACKED 

@ FREE SOLDERING IRON 

@ NO ADDITIONAL PARTS NEEDED 

@ EXCELLENT BACKGROUND FOR TV 

@ 10 DAY MONEY-BACK GUARANTEE 

@ SCHOOL INQUIRIES INVITED 

@ ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 


The Progressive Radio *'Edu-Kit’’ offers you a home study course at a rock 
bottom price Kit is designed to train Radio Technicians, with the basic facts 
of Radic Theory ‘and Construction Practice expressed simply and clearly. You will 

he rinciples involved in Radio Reception. Radio 





adio Symbols and Diagrams; how to build 
how ‘ ious radio par 

onal manner. You will learn how to operate 

and Audio Amplifiers. You will learn how to service and 

You will learn code You will receive traming for F.C.C 


brief, you will receive @ practical basic education in Radio, worth many 
times the emall price you pa 


THE KIT FOR EVERYONE 


The Progressive Radio ‘ was specifically prepared for any person 
who has «4 desire to learn meaie The Kit has been used successfully by young 
and cid in all parte of the world it +® mot necessary that you have even the 


nd sotd 
Transmitters 
bie shoot radios 


in this country and abroad 
nnel and Vetera 

ogressive Radio 

r ty parts are 

” ery step 

You cannot make a mistake 


PROGRESSIVE TEACHING METHOD 


The Progressive Radio * 
instructions are arran 
dio Tranemiasio 


, wor 
requires ne inetructor 
individually boxed 
nvolved 


All instructions 
and identified by name, photograph 
in building these sets is carefully explained 


comes complete with instructions 
simple and progressive manner. The 
ception, Audio Amplific 
° Every part is identi 
» the function and theory of every p 
Progressive Radio ‘Edu Kit’ uses the 
you will build radios, perform jobs 
principles which you 


od by photograph and 

rt used 

principle of by Doing 

and conduct experiments to i 

radios are designed in a modern 
day educational eee 


Therefore 


" 
more advanced multi-t like a profe egtonat 
Radio Technician, Altogether yee will build fifteen radios, inctuding Rece 
Tranamitters, Amplifiers, Code Oscillator and Signal Tracer. These sets operate 
on 105-128 V. AC OC. An Adaptor for 210-250 V. AC OC operation is avaiiable 


THE PROGRESSIVE RADIO “EDU- KIT” 1S COMPLETE 


different radio sets 
oands nser ectrolytic con- 
tors, line cords, selenium recti- 


etl 


ete 
These parts are individually pochene d 
A so! 


i] € 
Sforet "Fr acer 


in 
high fidelity instruc- 
“Edu-Kit" ia a comple te 


down to the smatiest detail 


TROUBLE-SHOOTING LESSONS 


Trouble-shooting and servicing are inctuded. You will be taught to recognize 
and repaiw troubles You will baila ane learn RL operate a professional Stenat 
* ¢. You Electrical « Tester, and learn to use it for radio 
' will be able ‘all do 

arae fees which au 

your opportunity to tearn radio 

quiek A Our Consultation Service wilt 
help you with any technical probleme which you may have 


FREE EXTRAS 


@ ELECTRICAL & RADIO TESTER @ ELECTRIC SOLDERING 
IRON TV BOOK @ RADIO TROUBLE-SHOOTING GUIDE 
CONSULTATION SERVICE + QUIZZES o FCC. TRAINING 


inetrue tions 


a 
Progressive 
, radio course 


Oiaqvu aAISSZY¥DOUd IHL HLIM IWNOH LV SOIGVA St 


qiing 


“,eLINONGGT.. 


AVG@OlL 1I1VW 


MAIL TODAY 


sy M ‘ Ba 


‘ ALL FREE EXTRAS 

Send ‘'Edu-Kit'’ Postpaid. | enclose ful! payment of $19.95 (U.S.A. only) 
Send ''Edu-Kit" Postpaid. | enclose tul!l payment of $20.95 (Outside U.S.A.) 
210-250 V. Adapter for ''Edu-Kit''—$2.50 

Send ‘'Edu-Kit’ C.O.D. | will pay $19.95 plus postage (U.S.A. only) 

| wish additional information describing “Edu-Kit'. No Obligation. 
Send me FREE Radio-TV Servicing Literature. No Obligation. 


PROGRESSIVE “EDU-KITS” INC. 


1497 UNION AVE., Dept. RE-97, Brooklyn 11, N. Y. 
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Devices 


POLYMETER 


Sylvania Electric Products, 
Inc., Great Arrow Drive, Buf- 
falo, N. Y., has introduced a 
new polymeter type 301, de- 
signed for laboratory and field 
measurements. The frequency 
range is from 20 cycles to 20 ke. 


It uses the new Sylvania 7-inch 


movement, and reads 
peak to peak, a.c., d. 
and direct current. Re 
decibel and zero-center 
are provided 
The a.c. and dc. volt 
are: 0-3, 10, 30, 100, 300, 
The peak-to-peak volt 
are: 0-8, 28, 80, 280, 800, 
The d.c. milliampere 
are: 0-3, 10, 30, 104 00, 
The d.c. ampere range is 0-10, 
Resistance ranges are: 0-1,000, 
10,000, 100,000 hms 1, 10, 
1000 megohms Input: d.c. 
range, 17 megohms; a.c. range, 
2.7 megohms shunted by 40 buf 
unshielded lead or 125 


(with 
vuf (with shielded lead). 


HI-Fi PREAMPLIFIER 


Regency, Division of I.D.E.A,, 
Inc., 7900 Pendleton Pike, In- 
dianapolis 26, In« has intro- 
duced a high-fide preampli- 
fier, “en S50-) 

The feature of tne preampli- 
fier include cathode follower 
output; equalizatic range of 


F. 
OTK a) 


18 to - cycles 
and +14 to 20,000 
evycles; intermodulation distor- 
tion of 0.1' output 
(40 cycles and 7,000 cycles, 4:1). 


RECORDING TAPE 


ORRadio Industries, 
Opelika, Ala., hz designed a 
new 7-inch reel w a 24-inch 
hub for /) gr and mag- 
netic recording The new 
reel uses on! ot on the 
hub to secure tt nd of the 


meter 


istance, 
scales 


ranges 
1,000, 
ranges 
2.800, 
ranges 
1,000, 


Inc., 


voltages, 





ctically e 
inkling and d 
tape at the } 
away 


tape. This pra 
nates any wr 
torting of the 
This reel 


also does 


the need for thinning the 
coating. 


CORNER HORN 


G & H Wood 
5 N. 11 St., 
has announced the produ 
of a new 20-inch Klips ch le- 
signed corner horn iker er 
closure, the KR-5. This speaker 
enclosure may be wall-mounted, 
corner-hung, placed on a shelf, 
bench or table, 
placed in any 


tape 


Products Co., 
klyn 11, N. ¥ 


, 
ro 


Ss pei 


and may De 
room, 


ava 


The KR-5 approaches Klip 
orn persormencte on | 
middle bas ind excellent 
for its size even on 7 

Each unit nt ms " 
handle to pern carrying 
place to place, as well 
bracket for wall mounting 
finished model ivailable 
honey walnut on walnut, Fr 
mahogany on mahogany, Kor 
na, ebony, and itherett 
has a 12-inch tout wit 
8-inch plate The 
are 21 x 16% x 14 


NEW CARTRIDGE 
Webster Electric Co., 


Clark St., Racine, Wis., 
nounced the addition 


dimer 


inches 
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universal cartridge to their 
Featheride line. Known as the 
WX, this cartridge is a single- 
needle, dual-voltage model for 
either 78-r.p.m. or 3-speed use. 

For high-voltage applications 
it develops 5 volts at 78 r.p.m. 
2 volts at 33! to 45 r.p.m. 
Using the shunting capacitor 
which is furnished with the car- 
tridge for low-voltage use, the 
Wi develops 0.75 volt at 33's 


¢ 


15 r.p.m. or 1.5 volts at 78 
r.p.m 

The wx weighs only 7.25 
grams and comes packed na 


tic container 


protect t 

damage in handling. 
sides the capacitor, the WX 
furnished with an extra nee- 
dle screw, terminal clips, and 
nstallation instructions 


COMPONENT TESTER 


Transvision, Inc., Division of 
Sightmaster Corp., New Ré 
chelle, N. has announced a 
new improved TV component 
tester, model 100. It tests fly- 
back transformers and yokes, 
and will detect even one shorted 
turn. Model 100 tests picture 
tubes either in or out of tester 
for emission, short, or electrical 





leakage. It is a selenium recti- 
fier checker as well as picture- 
tube reactivator, renewing the 
emission of tube which have 
deteriorated due to use or to 
shelf life. The unit checks ca- 
pacitors for capacitance, shorts 
or opens, and also checks con- 


t\ 
nuity 


ELECTRONIC SWITCH 


Electronic Instrument Co., 
Inc., 34 Withers St., Brooklyn 
11, N. Y., has designed the 
nodel 488 electronic switch to 
permit the simultaneous obser- 
vation of two separate traces 
on the screen of one scope. It 
also serves aS a square-wave 
generator over the range of 
switching frequencies. 


6 

é 
The switch offers a means of 
comparing the amplitude, wave- 
form, and phase of two sig- 
nals; checking phase shift and 
waveform distortion; gain or 
frequency response of an en- 
tire amplifier or a single stage. 
It sets up a voltage reference 
level or zero base line, and pro- 
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vides square waves over suffi- 
ciently wide ranges for all 
square-wave testing of audio 
amplifiers. 

The model 488 features con- 
tinuously variable’ switching 
rates and square-wave fre- 
quencies in three ranges from 
less than 10 to over 2,000 cy les, 
Tube complement is: two 
6AU6's, two 12AU7's, and one 
6X5, transformer-operated, 


FLYBACK 


Gramer Halldorson’§ Trans- 
former Corp., 2734 N. Pulaski 
Rd., Chicago, Ill., has announced 
the FB417, a replacement as- 
sembly incorporating a high- 


es 


é 
ee 


voltage rectifier socket and 
mounting to replace Crosley 
No. 15720-5-1 and Hallicrafters 
No. 550251. 

Plaskoil, a plastic-coated high- 
voltage coil used in the FB417, 
possesses dielectric properties 
to guard against flashovers and 
breakdowns 


NEW MICROPHONES 


The Astatic Corp., Conneaut, 
Ohio, has announced two new 
hand microphones, ceramic 
model M101 and crystal model 
M102. They are compact little 
units housed in plastic cases 

The output of the erystal 
M102 is 46 db, and that of 
the ceramic M101 is 53 ‘ 
Frequency range of M102 is 30 to 


10,000 cycles, with flat response, 
while the range of the M101 is 
30 to 8,000 cycles, with slightly 
rising characteristics in the 
high range. 


LIGHTNING ARRESTER 


Television Hardware Manu- 
facturing Co., Division of Gen- 
eral Cement Manufacturing Co., 
919 Taylor Ave., Rockford, II}., 
has announced a combination 
lead-in tube and lightning ar- 
rester. It is a lightning ar- 
rester on the outside end of the 
lead-in tube and a wall plug on 
the inside end. 


A %-inch hole 18 drilled 


for only 


Wi otev saber 34 -) 


TUBE TESTER 
24° 


S 


New EMC Model 208* 
“Pat. Pending teSts all 

tube types quickly... 
easily... accurately 
... in the field or shop. 


The sensational new EMC 
Model 208* gives you 

for the first time a 
complete precision tube 
tester for less 

than $25.00. 


With it you can quickly 
and accurately test 

all tube types 

for quality as well 

as shorts, leakages, 
filament continuity 
and opens. 


MODEL 208 TUBE TESTER 
(COMPLETELY WIRED AND TESTED) 
Only $24.90 

MODEL CRA (PICTURE TUBE 
ADAPTOR OF MODEL 208) $4.50 


CHECK THIS EXCLUSIVE 
COMBINATION OF 
FEATURES: 

Lowest market price 
Completely portable 
Checks all popular octal, 
loctal, miniature and noval 
base tubes 

Flexible switching system 
assures complete testing 
of all present and future 
tubes types 

Elements numbered accord- 
ing to RTMA base system 
individual sockets for each 
tube type 

Checks completely for qual- 
ity as well as shorts, leak- 
ages, filament continuity 
or opens between any two 
tube elements 

Visual tine voltage check 
with adjustable control as- 
sures accurate quality 
testing 

Matches and checks Hi-fi 
tubes such as 1614, KT 66, 
and 5881 

Space saving, high impact 
case, 5% 16% 4 2%” 
Comes complete with de- 
tailed instruction book and 
tube listings 


An invaluable tool fer: Service- 
men, radio hams, Hi-Fi fans, 
students, hobbyists. 


Write to Dept. RE-10 today fer complete cataleg 


of precision test equipment. 


errorT oeFr 
Yor w ¥ @ NY 


ELECTRONIC 
MEASUREMENT 
ete] 21°). 2 S812), | 
200 LAFAYETTE GTR EET 
naw Yorn 12 ™ ¥ 





through the wall, and the de built-in preamplifier enables TURNTABLES V.H.F. ANTENNAS 
vice is fastened securely in the machine to make full-depth : : : " 
place. Then the lead-in wire recordings from signals as : Rek-O-Kut Oxy, 8-01, Queens Ward Products Corporation, 
(any standard type) is attached weak as .003 volt peak. Audio Blvd., Long Island City 1, N. Y., 1148 Euclid Ave., Cleve ! 
to the lightning arrester where output is 2.5 watts. Recorded has announced two new 3-speed, 15, Ohio, has introduce: } 
it makes contact through the voice or music can be heard di- 12-inch precision turntables, new Vv h f. antennas ci 
arrester's errated teeth rectly from a_ built-in loud The / model B-12, is ward Prengemaster sea 
standard antenna lead-in plug peaker or can be piped out to Powered by a ole induction able = single and stacke« 
is fastened to the lead-in e¢ external speakers. The machine ™0tor; and the / Deluxe, els, The Fringemaster se 
ing from the set and plugged i elf-contained and is readily model B m, joys a hys- trap-bolt type of fe 
into the other end of the lead transportable It measure teres = elf “lubri- structior that pre 
in tube 1k#% x 17% x 9% inches, and cating motor collapse ar forms % 
weighs 50 Ibs. ton ial - motors, the 
TAPE RECORDER ee ee eee 
Hudson Radio & Television DISC CAPACITORS ‘ ’ esired spee 4 231% 


Corp., 45 West 48th St ‘ew Centralab, Division of Globe- >, or 7% } jetween the 
York 36, N. Y., is distributing Union Inc., 900 E, Keefe Ave. ved setting ntermediate 
the lerrograt tape recorder, Milwaukee 1, Wis., ha an- “ol A tior These permit 
made in Great Britain wOome nounced new 3,000- and 6,000- : rntabl 0 operated 
features of this machine are olt dise capacitor at any lected d and then 
three indepe ndent drive motors, Designed for use in high- WT without ge g through 
wide frequency response, high oltage circuits and television 
signal ensitivit auton ate applications, these capacitors 
cutoff ir unattended operation, are 100% flash-tested at twice 
rated working voltage for max- 
imum safety factor. The units 
also can be used for industrial 
electrical and electronic appara- 
tu uch a motor buffers, ig- 
nition quieters, and computers. 

Type DD30, 3000-volt dise 
units are available in capaci- 
tances from 4.7 to 3,000 uf. The all of the speeds 
DD60, 6,000-volt capacitors are The Rondine features a built- 
in the range from 4.7 to 1,500 in, retractable hub for 45-r.p.m., 
uf, record and requires no ex- 


ternal adapter. CORRECTION 
STACKING KIT The address of the J« 


Manufacturing Co. was 
Davis Electronics, 4002 W.  jneorrectly in the 
surbank Blvd., Burbank, Calif., ment of the new Jens« 
start and stop control, separate has introduced a new antenna loaded cabinets on pave 
bass and treble adjustments, stacking kit that was designed last month’s issue. The 
and metered input control. to simplify tacking of two address is 6601 South | 
The Ferrograph operates at Davis Suf | antennas Ave. Chicago, III 
either 3.75 or 7.5 inches per in weak-signal area 
second. It is capable of double- The kit may be used for 
track recording and playing. either horizontal or vertical All specifications given on these 
Rewind time is 1 minute, A stacking. pages are from manufacturers’ doto. 


assembly. 
iylene iT 

with sear 
ants and squar 

ipports 


vailable in 
models 
quarter-wave 
286, half-wave 
Stacking kits 


) 


n TVS-2k 








WQiindsor <: TUBES BRS 
sos = 


THERE'S NO SUBSTITUTE FOR EXPERIENCE 
‘ ‘ enters throughout America » 


tule we 
‘ 1 Biack W 
‘ ‘ ‘ where : ‘ f QUALITY 
Type Type 
6AC5GT 6 654 
6AC7 
b6aF4 
6AG5 
| 6AH4 
6AH6 
6AK5 
6AL5 
6ANB8 
6aQs 
6AQ6 
6AQ7 
6ARS 
6AS5 
6AS7G 
6aATé 


6AU5GT 
6AU6 ‘ 50L6GT 


6AV5 80 50X6 

6AV6 d 117Z3 
6AXx4 j . 117Z6GT 
WINDSOR ‘‘WONDER-BEAM™ 6B8G ; 

3-WAY TV ANTENNA 6BA6 

————— 6BA7 

68C5 

68C7 
68D5GT 


6BD6 WINDSOR 
tors an bs , “BROW-LITE” 


a, ee ee an 
1 @ Leaves Both 
. A REEE WINDSOR TUBE CADDY Hands Fre 
to Work! 
\ 


t prec tie al services aid ever designed for Radio & Tv eo ee @ Wear it on 
eres t $1 











{EE with every perehete of ) 
for Average : ated purchase’ t Partin toriocek thin 90 days. (You . oe oe 
Areas, anil ‘ ' ’ Approximate 125 t bes including meters and tools ooute of 
electronic wonder ‘ wm thee Ha, ‘ Wide 135 HI Weighs only 0 Ibe 
te tate antenna ist i onder ’ edl cons cted wit! v eatherette coverir t rd 
ine f > west ‘ wi ach astic handle ckhel p late a “y ardware. and ret ores a wit . taral tor Radio 
“ : , Ww ~~ iy metal clamps 

ee ee WINDSOR TUBE CADDY MAY ALSO BE PURCHASED @ Uses standard pentite batteries 

~ u 
SPECIAL PRICE $5.69 Eech OUTRIGHT FOR $14.95. @ Won't interfere with glasses 


phy ~ $5.95 Each Note to our Latin-American Friends: ''Se Habla Espanol'’. Complete with 4. 5 
Batteries 














ait with Order 


SReeee eee Winsor ELECTRONIC TUBE CO. errs 


ibje ‘i 
to prior sale and price changes without notice, 2612-C reheat 4. 1?) AVENUE. cele) ama.) 10 N.Y 4 i a imilar avings! Dept 
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METERS 


RANGES 





BOLAND 


| | & BOYCE 
SIMPLE TESTER FOR TV TUBES UNIVERSAL 


more common TV_ receiver vent shorts should the case contact a 


« 


* 
are caused by gassy, leaky, hot chassis or a grounded object. ' 
mrted tubes in r.f. and i.f. circuits. The tube heater pins are paralleled | 
vert Stevens, of Nashville, Tenn., across the secondary of a 6-volt heater 


leveloped a novel miniature tube transformer and are connected to B 
for leakage, gas, and shorts in plus through a 47,000-ohm_ resistor. 


Complete ‘ 
6CB6,6AU6, 6827, 6BK7, with plug-in 0 | e 
6AG5, 6AH6 68Q7 resistors 
citi Ain le 


a . — - - | 


| for any 
range, 
any meter \- 
1} \ 
7 Make safe, accurate 
| high-voltage meas- 
_ urements with any 
voltmeter, multi- 
= . . . sin ITVN 
) > 30K /10W When the switch is in the GRID-CATHODE ae of VIVM 
° > : : ; . . 
3-4. —_ position—for testing for shorts and | D@ViN8 Sensitivities 
112 oe of 10,000 ohms-per- 
~ + leakage between grid and cathode— | 
—— t volt or more. 
x the cathode connects to B plus through | 
ital LATE Fe CSS the heater circuit, and the grid returns | The new Boland & Boyce Universal High-Voltage 
. 4 B « t nstrum 
the more common types of tubes used to ground through the neon lamp. This | Probe om Se tee WR Cree Serene We 
nar . : r . 1 , , 3 | dozens of ranges . . . and it is safe and easy to use 
in TV rv.f. and i.f. circuits. The circuit places a fairly high d.c. voltage be- | in the bargain. Complete with 4 plug-in precision 
of the tester is reprinted here from tween grid and cathode. The lamp | fesistors and instructions for matching viswasily ame 
r yornice y 2 The i fe . . " 7 " Bia meter... any range—l1OKV, 30KV, 6OKV, anc 
wo rota carvers News. The model is glows when the tube is Gaasy; when it intermediate ranges. Clear, high-dielectric handle 
made in a 2 x 3 x 7-inch metal box. draws grid current, or when leakage | shows resistors in use. Includes shielded cable with 
One %-pin miniature socket is provided or a short between grid and cathode a Pee ease TSE SY See 
es . ° . ° —— : — 5 net. 
for testing twin triodes like the 6BZ7 is 30 megohms or lower. 


: 7 | 
and 6BK7 and another is used for Switching to CATHODE-HEATER discon- | 
6Us's. A 7-prong miniature socket tests nects the cathode from B plus and | TEST C-R TUBES & CIRCUITS 
6AU6's and similar pentodes. grounds it through the neon lamp. A under receiver's own power 


The B supply is a half-wave trans- leakage path of 2 megohms or lower | 
formerless type connected directly between heater and cathode causes the | 
a” - - | Measure both TV 
across the power line with a 50-ma_ lamp to glow. 
; prs . ; . | picture tube or re- 
selenium rectifier supplying the d.c. Connect a resistor of about 40 meg- | ceiver performance 
Tv . . » . “ } > Tho 
voltage. The common negative bus is ohms from the grid line to B minus if | in one all-inclusive 
carefully isolated from the metal case the lamp glows slightly on good tubes | 


, ‘ : , test! Two cabled 
to prevent a shock hazard and to pre- with switch in GRID-CATHODE position, leads of B&B C-R 


‘ r Tube Tester con- 
METER-PROTECTION CIRCUIT oak fereeen eke 


and receiver 




















This circuit protects the meter in about 56 ohms in a typical v.t.v.m. 

a v.t.v.m. against damage by excessive circuit. S-pacieies Cwmee tees gHle-eatnade, heater-cathode, 
; . : : and grid-screen leakage: grid cathode voltages; re- 

current when the range setting is too Crystal diodes other than the 1N56_ ceiver screen and video output voltages; beam cur- 
low for the applied voltage. Connect can be used with equal effectiveness. eae HI — grid control of beam; effect of 
. ‘+ . : . ® rm wHess an ontrast ontrol and nuck « 7 

a resistor (R1) and 1N56 diode as Since most of these diodes have slightly ° sls peanniisiaa 
shown. R2 and R®8 are original circuit Instantly isolates tube or receiver faults. Separate 
components. The resistance of R1 is 


i a aaa 
vi | v 
selected so the drop across it is a little 
greater than the drop across the meter 
when it passes full-scale current. For 
lo 
+ {€ 


testing. Prices include 2 cabled leads and instruc- 
tion manual, KIT—$29.95 FACTORY WIRED & 


a+ 
AAA TESTED—$39.95. Sold by leading distributors, 


= New! B&B Model 704 BIAS BOX 


plug-in power supply available for in-carton tube 


normal operation, the drop across Rl 
biases the diode to cutoff when the + 2>/- Ar exact, steady source of d-c bias 
cathodes of V1 and V2 are at the same i5t voltage, 0 to 1 its. A “'must”’ 


potential. When the cathode of V1 3 + 3 f for radio and TV realignment 
; . 


——4 
| 


7 ; , Clips and grounds to chassis 
ves sufficiently positive to overload {bs apron; connects to nearest 6.3-V 
the meter, the diode conducts and short — : oe oe terminal, Kit only 
. } 5 9.95. / ibled, wired and teste 
ircuits the meter, thus protecting it — $12 aaa es 
uvainst excessive current. 
This kink is particularly effective varying characteristics, it will be nec- Write for brochure describing BEB products. 
hen the meter has a relatively high essary to experiment with the value of 
ternal resistance and when several Rl to find the most efficient point of BOLAND & BOYCE, Inc. 
lliamperes flow through R2. R1 is operation.—Dan MeMorris Dept. RE-104, 236 Washington Avenue 
Belleville 9, N. J 


en 
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Our BARG AIN BLAK-RAY SELF-FILTERING 
Greatest ULTRA-VIOLET LAMP 


ne 
2-BAY > 
16-ELEMENT 
CONICAL ARRAY 
With Hi-Band 
Ml 4X Adapters 
3 ° 
ROCKET DIRECTRONIC — > = 
MOTORLESS TV ANTENNA 
360° ELECTRONICALLY 
SWITCHED BEAM SINGLE LOT ( BLAK-RAY 4-watt lamp, model X-4, complete 
i ' ~p with U-V tube. This iomp gives iong-wove 
. violet radiation having a wave-length f 
fo 4000 angstrom units. Some of the 
made to fluoresce visibly when illumir 
U-V light are certain woods, oils 
milkstone, cloth, paints, plastics, yorr 
crayons, etc This tamp is seif-filter 
the invisible U-V rays are harmiess + 
eyes and skin. Equipped with spect 
aluminum reflector. Consumes only 4 











.hEW 1 














ler ‘ ' ‘ can be plugged into any 110 volt 50-4 
HI-GAIN BOW-TIE REFLECTOR - 7 th an ; : A.C. outlet. Will give 2000 to 3000 he 
For UHF . $1.95 Each er i * ’ ‘ | service. It weighs but 1% Ibs. Apr 
2 = a te sed— $s 3% ; the Underwriters Laboratories and has a & 
p ' in transformer so that it may be safely 3 
(} 4 te & 94.49 i Ultras — "ool $23.60 carton for long periods when necessary. Extra v 
Lot ‘ { dude! 4 $1.95 set tubes are available. 


Aoi ROCKET BROAD BAND YAGIS ITEM NO. 135 $16.75 
Save With Rocket 35 Foot Mast Kits i iene ew 28 UNUSUAL BUY (Bhp. Chos. 70. 


i 


ir 








© SENSATIONAL Pic. : a —= 
! ano ute Ne | eS POWERFUL ALL PURPOSE MOTO 
' Vax) Broad Band " Sturdy shaded pole AC ind 
, 4 Kit $11.95 ; t« one ow Ya tion motor. 15 watts 3000 m 
j A ; - i baa ” a Z) 3°n12""14%4": 4 mounting studs 
hoe LOW PRICE! » Gun ese . f %_" shaft, 3/16” diameter. 110 
© Ff plete servicoman’s array | ‘ ° res ) a 120 50-60 


volts cycles A 


RADIART TELEROTOR | 39) oye ein song KES pe Pema sone Bg hn 





raice ' 


$15 65 





operate an 
rn-2 at new = os thru 13--0-element 95 va table with a 200 ib. dead 
Powerful ae ware jee “ ' weight. Use it for fans, dis 





tg plays, timers and other pur- 


agget Sih ah tian pattes hae | tiem aoeay $2.45 
et ‘ r ! boty | UNUSUAL BUY (Shp. Chge 35¢) 

MODEL TR-2 . < ive $0.08 ft OF CLEVELAND | WATTHOUR METER 

Aut rie es roe CLEVELAND onto es THE Lele) 2 fe} 7 TV VALUES Leoding makes—recon- 


t on ditioned. Ideal for 


" net we Ch “Mg tet 210 Delco Building, Cleveland 3, Ohio traiier parks. 100-110 
volts, 60 cycles, 2-wire 
A.C.5 amp. Heavy met- 


SAVE MONEY ON BSc BCC | eesti init sv: 


wt. 14 Ibs. 


INSTRUMENTS! «en 9 SS) | et oe" $450, 


ae |’ | | WESTERN ELECTRIC BREAST MIKE 

ar ~~ Lightweight | ib. carbon micre 

stow to tect batter with 1 phone. Aircraft type Breastplate 
Ss 
¢ 























; mounting, adjustable 2-way 
fewer instruments... swivel. Easily fastened straps. For 


' is home broadcasts communica 
hy —_—— 


How to use old instru- 


tions etc. Complete with 6 foot 
ments in new ways... 


cord, hard rubber piug. Shera 
| ins } dized plate, non-rusting finish 
How to select the ine | pSwiteh Timer Clocks Ship. wt. 2 ibs. $1.98 
struments you need... . wh rrr ! ITEM WO. 152 . 
SALE Cost 


NEW LOW PRICE (She. Cres. 22 
How to evaluate instru- 


/ . = 
LE 
ment readings and put Below WHO pens " AMAZING BLACK LIGHT 
them to practical use. Make Your Clock a = $ 95 a source. Makes fluorescent 
; ea. ~ 








ticles glow in the dork 
A hances “O HH 
Turn Appliance Fits any lamp socket For 


b) experimenting, entertaining 

BASIC ELECTRONIC $3.85 Lotsof 3 f wry , Bi yrvtval lighting etfecr 

) . ip. wt. 2 Ibs. 
TEST INSTRUMENTS Brand New, individually boxed joc aperenr = 4 item NO. 67 — $2.45 
Switch Timers at a fraction of their onus’ » A SAVING AT (Shp. Chos 35¢ 
pulang niga oe Will turn appliances on at any presset tome, 0, 250 POWER TELE 

254 pages, I7! illus, Price $4.00 12 hours. Operates on 115 Volts 60 cycle as SCOPE LENS KIT 
pecially for se emen, ama 1 ‘ Appliance switch rated at 115 V. 15 Amps Make your own high powered 6 ft. telescope 
: Has 3 contro! knobs, all on front of clock — Kit contains 2” diam., 75” focal length, ar 4 
on-off-auto knob for controlling appliances Auto and polished obiective 


Time 2 fens and necessar ‘ 
j etting turn-on time, and ~~ ssary ve 
Set knob for pre-s . 2%" diameter hole _ pieces. Magnifies 50x to 
set knob. Clock mounts in @ 8 250 Full t >n 
Comes complete with handsome polished brass ' Ship wt ib. ae 
‘ ' / rim and bezel with easy-to read engraved ITEM NO 123, $2.95 
‘ ' nearit numerals. giocy No, 99-G-CIOB-G7 YOU SAVE AT (8np. Chose. 10¢ 
pattern genera ‘ a ark here iat 


wave Ke Shpg. Wt. l'/, tbs 


" listortion meters and. mere. HUDSON SPECIALTIES CO. 
READ IT 10 DAYS... at our risk 


25 West Broadway, Dept. RE-10-54 
§ Dept. RE-104, Rinehart & Co., Inc 


New York 7, N. Y¥. 
| 232 Madison Ave., New York 16, N.Y. 








» to 








CONCORD RADIO 54 Vesey St 
20% deposit with COD 
MINIMUM ORDER $5 00 


O Send new 1955 CATALOG! 


enclosing full remittance for tteme circled below 
He sure to Include shipping charges.) 

» ™y deposit of $ TTT Ship belance C.0.D 
VINIMUM C00. ORDER $5.00. 
C.0.0. ORDERS ACCEPTED ONLY WITH 20% DErOSIT 
INCLUDE SHIPPING CHARGES, 


Circle Items Wanted 
87 447 


Send Turner BASIC ELECTRONIC TEST 
STRUMENTS lay exa ation fd ‘ 
keep book, I hen re $4 I ’ ‘ nf 
a e ” e. I t " 


I owe you 4 


4 


4582 128 
NAmE 





Na 


Adare ADORESS 





city CHP cccceceseesccseees Zone... . State 


‘ 
ors 





tT 
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AUTO RADIO SUPPLY 


There's no problem in selecting the 


heater and B plus voltages to the set 

I disconnected all wiring from the phonomotors ‘ 
vibrator from its socket. (Removing phonomotor that best meets your 
‘ . Ic's the most complete line in the 
6.3-volt filament transformer across A ey sage ng 


Recently a defective auto radio was 

brought in while my 6-volt battery 

eliminator was not available. The 
symptoms showed that the trouble was ...the only 

not in the vibrator or power supply 

center tap on the primary of the 
the vibrator is very important!) I then requirements when you choose 
industry backed by the fifty-one 


so I used a simple trick to supply full line of 
while it was on the test bench. 

vibrator transformer and removed the 

connected the secondary of a heavy vp El from the GI Smooth Power lin 
(BP ATIR ; j year-old reputation of America’s 


leading manufacturer of phono 
motors, recording motors, tape 
disc recording assemblies and disc 
recording assemblies 


HIGHEST QUALITY — Model DSS 


bs chaies _ 4-pole motor, 115 volts a.c., 60 cycles 


. For three-speed applications in which 
Model DSS compactness is secondary 1 fo 


= > ORIGINAL C¥T 
-% 33%4-45-78 r ™m absolute minimum of stray field radia 
“3 a iets P tion, Ideally suited for all types « 
i‘: + at pickups, including magnetic 
¥ } + - J ) Features include precisio f 
2 RF p 


wi R > sas , tion throughout, oilless mor 
= wall’ Don - i coed | Dee cell | Dee turntable bearings, dyn 
= balanced rotor. Moving lev 
a en aoa position automatically disen 
idler wheel from motor shaft 
off current 


TEMPORARY RE y 
the primary of the vibrator trans- 
former and grounded one side of the LOWEST COST— Model AX 
winding to the chassis. The modifica- 2-pole motor, 115 volts a.¢., 60 cycles 
tion was completed by connecting the Low - priced, single -speed, rim -drive 
high side of the 6-volt winding to the saunas estuaite Cos Semmnenene wher 
hot side of the heater circuit. neues toeemnen ta sre eigen eusiah 
Caution! Do not use this scheme on sive motors 
sets with electrodynamic speakers with- ie OTHER MODELS 
out first disconnecting the field coil and A complete line of 78 ¢.p.m., two 
substituting a PM type speaker.— pte ay Fos py pte a oe 
Russell Harknett compact 4-speed phonomotor incor 
a M d " AX = —_ the vee al eww — s wee 
PHONO OSCILLATOR ia Gee: sauak Weeks sonar tials doe 
I have constructed many phono oscil- non-operating periods 
lators and have listened to a great ay oe ee eae aN 
many more, but I’ve never heard one sions and specifications of these and 
whose quality compares with that many other single-speed, dual - speed 
obtained with this circuit. Bass re- ale tn icnnig logy the Smooth 
sponse is good without noticeable hum } 
modulation. 
The oscillator uses the right-hand THE GENERAL INDUSTRIES CO. 
half of the 6Z7-G connected as a tickler- DEPARTMENT ME « ELYRIA, OHIO 
feedback circuit. The coil is a standard 
broadcast antenna transformer with 
the grid winding tuned by a 365-ypf 
capacitor. | 
The 6SJ7 preamplifier is  direct- NED 
coupled to the grid of the modulator | § OVER 97,000 TECHNICIANS HAVE LEAR 
half of the 6Z7-G. With this connec- 
tion, the grid is around 100 volts posi- HOW TO GET THE MOST OUT OF for AM 


tive. Normal operating bias is provided BASIC TEST EQUIPMENT | FM.-TV 


by the 22,000-ohm cathode resistor. 
The modulator section operates as a 


so ere yf ‘Servicing by Signal Substitution’ /,°" 


A BEST SELLER FOR OVER 13 YEARS! j 
(NEW, UP-TO-DATE, 14th EDITION) Signal oniy 40F 
103 page 
The Modern, Simplified, Dynamic Approach to ; Substinyy; 0 Mew ws 
all Receiver Adjustment & Alignment Problems / a : — 
that will help 


*%& Nothing complicated to learn a you redouble 
% No extra equipment to purchase the value of 
*& Universal .. . non-obsolescent Wetitieg your basic test 
*% Employs only Basic Test Instruments Mniow 4 4 2? omens, equipment 


Ask for “S.S.S.” at your local Radio 
Parte jobber or remit 40¢ in emall 
stamps or coin directly to factory. 
le follower modulating the cathode PRECISION APPARATUS COMPANY, ian 


: : , 12.27 HORACE HARDING BLVD ELMHURST 4 W 
he oscillator—Wayne Miller 
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LEARN COLOR TV 
THIS EASY WAY! 
Just off the Press! 


ABC of COLOR i 


TV servicemen 
expanding new fe 


Only $1 


T V DOCTOR 


NOVICE SERVICEMEN! 


new TV DOCTOR 
fen expressly for 
‘ n,! iTV « ‘ 
Mr ‘ ! 
ousand f TV 1 


NEW! 
1955 
ATTENTION: 


important 
ih 
embodied 
k! 


oe COLOR. i Fah ¢ 
m , = $1 


FAMOUS “TV CONSULTANT” 


TV Serviceman’ $ Stent Partner 


une to solve 
trouble UHF 
include cony lor ! 
allations and servicing, Mod 
alignment t “ i] ' 
ctures and 
vac what 
it, Prac 
fa TV 
"4 
' Ih 
] where ane 
find (iver 
RAPID "CHECKS at 
using pix tube as tr ile locator 2 ‘ Ope 
ye form liaadra ary gS pes “lt 


NO “THE 

Only $2 

NEW! 1954 TV TUBE LOCATOR 
tet TROUBLE INDIC ATING TUBE LOCA 


ribw “GUIDES for over Ou sit 
f Ad Zenith plu PIX ru ES 1 in 


ORY. “NO “MATH “NO. FORMULAS. 


erviee we all type ‘TV 


ach more 
valuable TV set 
volume al 


soaed 


ery low f 


— $1 


NEW! Trouble Shooting PIX GUIDE 
wat. TV TERMS Explained 


ted GUIDE 
es explair ‘ 
at ‘ “ 
Hlustra n 
pia 


of TV ter : languag 


Only $1 
NEW! 1V TROUBLE TRACER 


! ferent 
men Lan ATION GUIDES 
r TN 1 ve 1 ha 
i i 
fo source ‘end. ‘cured 


Vols. 1. | 2 & 3—Only 50c ea. 
H.,G. CISIN, PUBLISHER 
Order from your Jobber today, 


not stocked, write to 
Harry G. Cisin, Dept. E-28 
Amagansett, Now York 
Enclosed find $ 

Color TV 

TV Doctor 

TV Consultant 

TV Tube Locator 








_— 


or 


Send 
TV Pix Guide 
TV Tracer, Ve 
TV Tracer, Vol. 2 
TV Tracer, Vol 3 


Name 

Address 

City Zone. State 
BES ERE REE 
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ELECTRONIC SWITCH 

Two of the main drawbacks to using 
conventional electronic switches for 
double-trace scope studies are that ser- 
rated traces are usually obtained and 
that a number of scope and switch con- 
trols must be adjusted for 
The scope’s fine-frequency 
amplitude controls 
often interact. The conventional elec- 
tronic switch has and fine 
switch-frequency controls that must be 
synchronized with those on the oscillo- 
scope, 

Obtaining double traces on a 
is easier when you use an electronic 
switch that does not require frequency 
controls. The diagram shows how this 
may be done by replacing the usual 
free-running multivibrator with a _ bi- 
stable flip-flop triggered by the 
sweep oscillator. Some of the 
tages of this circuit are: 

The critical 
adjustments 
eliminated. 

2. The scope 


best results. 
and 
critical 


scope- 


are and 


coarse 


scope 


scope’s 


advan- 


frequency 


virtually 


switching 
have been 


not 
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traces are broken 
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by the switching process, so they 
are clean and sharp regardless of 
the frequency. 

The switching frequency need not 
be higher than the 
frequency because switching oc- 
curs during the retrace. 

The circuit uses fewer components 
than the more conventional 
of this type. 


scope’s sweep 


ones 


The circuit shown uses two 6K8’s with 
their triodes connected in a_ flip-flop 
circuit and the pentodes switched 
amplifiers. The trigger pulse is taken 
from the scope’s sawtooth 
With thyratrons such 
and 6Q5-G, you 


as 


oscillator. 
as the 8&4, 

can take the trigger 
voltage from the plate end of the dis 
charge-current limiting resistor. 

The signals fed into the pentodes may 
be controlled by potentiometers; but 
since these affect high-frequency re- 
sponse, compensated step attenuators 
or cathode followers are preferable. 

The 270,000- and 180,000-ohm resist- 
ors are the only critical components. If 
different tubes or voltages are used, you 
may have to substitute other values for 
the two 180,000-ohm triode grid resist 
ors. Be sure to keep the two resistors 
equal regardless of the final value se- 
lected. This will make for a _ stable 
smooth-operating double trace on the 
scope.—Meir Weger 
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GREAT SAVINGS| Fut Specials 
TV PICTURE TUBES 


10BP4 
12LP4 


ONE YEAR 
GUARANTEE 





17BP4 
17CP4 
17GP4 
17HP4 
19AP4 
19BP4 
19D0P4 
20CP4 
21AP4 
21EP4 
16DP4 . 21FP4 
“wu Prices With Old Tube 
Add $5.00 deposit to tube price Be 
fully returned upon receipt of you 
630-DX TECH-MASTER a 
with Cascode Tuner 
UHF CONVERTER Mid 
630-DX or any 630 Chassis 
of chassis) 


TV Wire, 300 ohm, 55 m 


DEFLECTION YOKES 
60° Yokes  §§¢ ea. | Complete 544" 
70° Yokes $1.96 ea. factory aligned ea 
FP CONDENSERS with Metal Plates. 4-5 39 
Cc 


20/150V. 25c 20/150V., 150/150V 
ea. 10 for $3.49 ea 


3-20/20V. 200/150V., 100/30V 
10 for $1.95 
Special! VARIABLE CONDENSERS 
2 gang super het 28c ea. 2 gang mini. type Bc ea 
3 gang AM/FM 88cea. Smalisingle gang 98c ca 


| CRYSTAL MIKES 
CONTROLS Removed from 69° 
2 meg. IRC 39c.5 ” 


new get ap 
Sw. for above Sea Ail portact’ “Stor $1.89 
25K, TypeJ,AB 6/88 


oe. 95 . $16.95 
° -- 99 


posit is 
old tube 


, 145° 
by re Master for 
(Fits into wellSgqso 











100 ft 4° 


New CASCODE Tuners 


All perfect’ 


Miniature Chokes 29c .. 
180K TypeJ, AB 6/39%c 3 teads, 3K ohms hear 


ing aid type. 4 for $t. 


CIRCULAR ag 
Sve ba‘. COD FOB 
City. Prices subject to change without 


ROSE ELECTRONICS, Inc. 


76 Vesey St. New York 7 N.Y |CO. 7-6195 


waite S yee s ones NEW 25% 


New York 
notice 


ALMO RADIO COMPANY ‘Oller 
Terrific Savings on Used Test Equip- 
ment 


SUPREME 589-A (Only 2 Left) 
TUBE CHECKER 

SUPREME 576 
OSCILLATOR 
APPROVED 516 
OSCILLATOR 
RIDER — 

"RACK MTG." 
MERIT VACUUM TUBE 
VOLTMETER 
JACKSON 106 SIGNAL 
GENERATOR 
JACKSON 112 CONDENSER 
CHECKER 

PRECISION E-200C 
OSCILLATOR ... , 
HICKOK 610-A ALIGNMENT 
GENERATOR 


(Only 2 Left 
PRECISION ES-500- A 
SCOPE 


oa RIDGE Mode! 104 
SWEEP GENERATOR ....... 
OAK RIDGE Model 105 
MULTI TESTER . e 
OAK RIDGE Model 106 CATHODE 
RAY—(TUBE TESTER) .. . 4.95 
Available only at our main store 
Come in, write or call 


ALMO RADIO CO. 
509 ARCH ST. PHILA., PA. 
Phone: WA 2-5153 





When answering 
advertisements please mention 


RADIO-ELECTRONICS 


RADIO-ELECTRONICS 
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: Only EICO +232 Peak-to-Peak 
VTVM has all these Advanced 
Features * 


*% FOR THE FIRST TIME ALL CALIBRATION iS 
DONE WITH INSTRUMENT IN CABINET. 














Merchandising and Promotion % 7 non-skip ranges on every function — DC RMS 
Channel Master Corp., Ellenville, | sine volts: O-1.5, 5, 15, 50, 150, 500, 1500 


N. Y., recently completed a survey that (To 30 kv with HVP probe.) Res.: 0.2 ohms to 
revealed more than 100 different areas 
t 


roughout the U. &. were getting TV : 1000 megs.—Uniform 3 to 1 scale ratio as 
ception on channels spoiled by “‘vene- sures extreme wide-range accuracy 

ian blinds” and other severe forms of 

co-channel and adjacent-channel inter- ct %& Flat freq. response 30 cps to 3 mc 
ference. The problem is encountered % Measures directly peak-to-peak volt 
primarily on low-band v.h.f. channels. ; 
The survey was conducted to ascertain | 5 age of complex & sine waves: 0-4, 14 
the market for the company’s new oO ¥i S@ 42, 140, 420, 1400, 4200. Vital for 
Rackstop one-way antenna designed for | ain © 

this problem. 

Radio City Products Co., Easton, Pa., 
designed a counter display card for its 
new universal high-voltage multiplier 
»be, HVMP-C, 

Jensen Industries, Forest Park, IIL, 


re 
t 


TV servicing. Saves the cost of 
separate Peak-to-Peak Probe 


%& Modern styling, etched 

panel; compact, easily 

portable Size 
Vee: e 


came up with a novel point-of-purchase 
advertising piece for its phonograph 
needles. The company’s sales message 
appears on a flat dise that fits on the ‘ 
phonograph turntables in record deal- | bas : Excellent for your bench 
ers’ audition booths. The copy warns , a=" Model 249 Peak-to-Peak VIYM with Giant 7/4*’ Meter 
against spoiling new records by using KIT $39.95 Wired $59.95 
worn needles. Complete with UN!- PROBE 

Allen B. Du Mont Laboratories, Clif- . : 
ton, N. J., has inaugurated a large- “ — on «> ELECTRONIC INSTRUMENT CO. INC. 
scale nation-wide color-TV training pro- eee OF. Yee 04 wishsaa oie 
yram for service personnel of its re- day rive / 
ceiver distributors. A weekly school is latest catal« Srookign ee: 
being conducted under the direction of 
the Teleset Service Department in 
Paterson, N. J. This program is being 
augmented by a series of dealer color 
service clinics that will be held through- 
out the country this fall. Du Mont also 


opened a new display and demonstra- Bij Y p | R 7 (T 
tion room for its TV and electronic 

pro cls he &2 1 fle f he E - " 
pire State Building in how You City. | Bi e TELEVISION MANUFACTURER T0 DEALER 


Simpson Electric Co., Chicago, is con- ELECTRONICS é = an 
tinuing its series of black-and-white # RADIO-RADAR ANTENNAS: INSTALLATION 


and color-TV service meetings, the lat- : ' HARDWARE AND ACCESSORIES 
est being held in the Denver and Utah | “earn TV. Radio Servicing, Kader, Sonar, Flee. | WRITE FOR CATALOG 


. -" . tronics at home in your spare time by Christy 
areas. Bob Middleton, Simpson field en- Shep-Methed Home Tesining. Covers ali subjects 
pineer, conducts the meetings. The only complete course. Repair television and 

. +, ee er . 7 radio sets of friends and neighbors. Service clee- 
R¢ A rube Division, Harrison, N. J., tronic equipment in factories, stores, hospitals. 
re ported that over 1,800 service tech- : . yng I ~ ae ba p O BOX 68 
2 d ng. > - | 
nicians had already qualified for a ! Learn by Doing. Kush name for FREE Book | ° ° 
8 . Peo y ‘ j c se and FREE Sample Lessons. CHRISTY TRADES | 
Hare dy ccine with the Hutchens of | Sills Dept. 1-206, 408 N. Kedale, Chicane | McHENRY, ILL. 
lit it Is offering Ww e purcnase oO 23. | 


% Niaher nm West Coast 
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NOW! BECOME EXPERT AT 


RADIO- 
TELEVISION 


in 4 easy steps 


Tested training in 
theory, installation, 
repair—Up to date 

with color TV data 


1(OW you can do ANY 
Radio-1TV_ installation, 

service, Or repair job like 
in expert; operate field 
testing equipment, un 
derstand problems of 1V, 
'M-AM transmission, 
etc Step into a good 
paying job—or start your 
own service business 
Train yourself AT HOME 
N SPARE TIMI 

with the McGraw 

Hill Radio and Tele 
vision Servicing Library 


2376 Pages— 
1611 iMlustrations 





PARTIAL CONTENTS 
ESSENTIALS OF 
RADIO, 

800 pages, 433 illus. 
(ireult Analysis @ V 
wun 

Detects 

Tube 


: 
n 


rwo THOUSAND 
AGH ep! pis 
n and nea SIX 
\ INDRED how 
eles oie TEEN rT DRED f 
ELEMENTS OF 
RADIO SERVICING 
475 pages, 375 illus 
Multimeters @ Ac’ I’ 
er Bupply © Speak: e 
Antennas @ Auto Ra 
dios @ Push-Pu o 


put Stage 
New BASIC TV, 2 Ed 
672 pages, 415 ithus 
Scanning @ Synet ' 
ine © Video Siuna 
© = Brightne Con 

© FM Alignment @ I’ 
ture Tubes @ VIIF and 
UHF © Recep n 
©@ New Bection on Color 
TV 

TEL EV 20000 
SERVICING NEY 
429 pages, 388 iilus SEND NO MO 
Antenna @ Tratiat Ma pon be \ to ex 
ion Lines @ Teast t F plet it i 
tern and Pictu ’ ' PRE f la 
vals @ Laovcalizing ‘ N ' ation Or you ay 
ception Trouble 
terference Retmecdt« 
Deflection Cireul 

AND MUCH MORE! 


individual | 
' lave t 








FREE 10-DAY TRIAL COUPON 


McGRAW-HILL BOOK CO., Inc., Dept. RE-10 
327 West 41st St., New York 36, N. Y. 
Send me for 0-day free examination the 
Radio and TV Servicing Library, 4 Vols. (Reg 
ular retail price is $26.75; Special Course Price 
only $21.95 in easy installments.) If not satis 
fied with Course will return i, pay nothing 
Otherwise, U' ll send $1.95 plus delivery charges 
then and only $4.00 monthly tor 5 month 
If you wish to examine any of these books 
individually, check below the ones you wish 
us to send you for 10-Days’ FREE EXAMI 
NATION 
() Essentials of Radio, Hiements of Radio 
$7.50 Servicing, $5.25 
{) Basic Television, Television Servic- 
$7.50 ing, $6.50 
For any book I keep, I'll send $2.00 plus de- 
livery charges in 10 days, balance im easy 
monthly installments (Print) 
Name 
Address 
City Zone 
RE-10 
Employed by 
{) WE PAY FOR DELIVERY if you send firse 
payment of $1.95 when ordering Library or 
full price when ordering individual books 


(prices above). Same return privilege. 
(This offer applies to U.S. only) 





its receiving tubes. The promotion con- 
tinues through Nov. 15. 

Workman TV Inc., Teaneck, N. J., 
has added an eyedropper dispenser to 
the quart-package unit of Wissh elec- 
tronic contact cleaner and lubricant 

JFD Manufacturing Co., Brooklyn, 
N. Y., has designed a new counter di 
play for its Tele-Plex TV coupler. 


Admiral Corp., Chicago, Ill., is con- 
ducting a series of television training 
schools for its dealer service personnel. 
Courses were held in Texas and North 
and South Carolina this summer. They 
will be followed by similar courses in 
other sections of the country this fall. 

American Microphone Co., Pasadena, 
Calif., developed a new “package plan” 
for merchandising its line of phono- 
graph replacement cartridges. The com- 


pany now packs five cartridges in a 
clear plastic box and makes available 
to service technicians racks, labels, rub- 
ber stamps and other merchandising 
aids. 


Production and Sales 

RETMA reported production of 2,- 
845,147 TV sets and 4,886,559 radios for 
the first six months of 1954. TV set 
production was off 26% from the same 
period last year, but June production of 
44,142 compared with 524,479 for June 
1953. RETMA noted that 8,394 color 
sets were produced in the period and 
636,456 TV sets with u.h.f. facilities. 
The association also noted that retail 
sales of TV sets reached a record high 
of 2,805,760 units during the period as 
compared with 2,775,900 sold during the 
first six months of 1953. RETMA also 
announced that TV picture tube sales 
for the first six months totaled 3,57,- 
238 as against 5,197,071 last year. Re- 
ceiving tube sales for the first six 
months reached 165,709,060 compared 
with 243,160,348 for the first half of 
1953. The association noted that cath- 
ode-ray tube sales for June had reached 
the high point of the year. 


CLEAR TY 


119 MILES 
FROM 
STATION 


PICTURE 


TOWER 


Eliminate tower-mounting head- 


aches. 


Insure better reception 


and fewer service calls with 


America’s 
Tower. 


Adapter locks mast 
In position or serves 
bracket for rotor. 


“All-Angle” feet 
fits any roof. 


Lowest 


Cost TV 


| 
5’ or 10 4 


HEIGHT 





DEALERS PROFIT TWO WAYS 


1. One man erects a neat, firmly supported 
antenna without special tools. Towers are 
light weight easy handling — individually 
packaged. Reduces objectionable guy wires. 


2. Increase television sales with these per- 
manent tower installations. Raise antennas 
to correct height with mast adapter. Re- 
ception goes up — service calls go down. 





WIN POWER 


NEWTON 


RADIO-ELECTRONICS 


1IOWA USA 











Calendar of Events 


Fall assembly meeting of the Radio Tech- 
nical Commission for Aeronautics, September 
30 October 1, Willard Hotel, Washington, 
D.C 

High Fidelity Show, September 30-October 
2, Palmer House, Chicago. 

Tenth Annual National Electronics Con- 
ference, October 4-6, Hotel Sherman, Chicago 

Audio Fair—Audiorama 1954, October 14- 
17, Hotel New Yorker, New York, } . = 

First Annual New England High-Fidelity 
Music Show, October 22-24, Hotel Touraine, 
Boston. 

Second National Conference on Tube Tech- 
niques, October 26-28, Western Union Audi- 
torium, 60 Hudson Street, New York, N. Y. 

Polytechnic Institute of Brooklyn, Sym- 
posium on Modern Advances in Microwave 
Techniques, November *-10, Auditorium of 
the Engineering Societies Building, New 
York, N. Y. 











New Plants and Expansions 

Sylvania Electric Products dedicated 
its new 422,000-square-foot television 
set assembly plant in Batavia, N. Y., last 
summer. 

RCA Service Co. established three 
new West Coast offices in Seattle, Hol- 
lywood, and San Francisco to handle its 
Antennaplex television systems. 

JFD Manufacturing Co., Brooklyn, 
N. Y., has expanded its antenna labora- 
tory facilities. 

Pentron Corp., Chicago, held Open 
House at its new quarters 777 South 
Tripp Ave. 

Chicago Telephone Supply Corp., 
Elkhart, Ind., opened a new West Coast 
office in Los Angeles. 

Northwest Radio and_ Television 
School, Portland, Ore., opened a new 
$100,000 building housing its offices, 
studios, and laboratories. 

S. & A. Electronics, manufacturers 
of Target antennas, moved to new quar- 
ters in Toledo, Ohio. 

Link Radio Corp., New York, N. Y., 
a new company, took over the rights 
and assets of the former Link Radio 
Corp., a Delaware corporation. Murray 
Platt is president of the new company. 

General Radio Co. opened a branch 
engineering and sales office in Silver 
Spring, Md. 


Business Briefs 


‘ Gramer-Halldorson Transformer 
Corp., Chicago, is the new name of 
Gramer Transformer Corp., according 
to an announcement by James M. Black- 
lidge, president. 

... Teectum Corp., Newark, Ohio, pur- 
chased 80% of the stock of Alliance 
Manufacturing Co., Alliance, Ohio. 
Purchase will not affect local manage- 
ment. 

... Raytheon Manufacturing Co., Wal- 
tham, Mass., produced its millionth 
junction transistor which was presented 
to Gov. Christian A. Herter of Massa- 
chusetts by Charles F. Adams, Jr., 
president of Raytheon. 

... Burroughs Corp., Detroit, purchased 
Haydu Brothers of N. J., Plainfield, 
N. J., tube and component manufac- 
turer. The company will continue 
operation under George K. Haydu, 
former president. 

... Monson Manufacturing Corp., Chi- 
cago, was recently formed as a manu- 
facturer of precision wire type resis- 
tors, capacitors, and other components. 
Harry Monson is president and general 
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MAGI-MIX 
ANTENNA 


Couplers 


An extremely efficient 
band pass filter permitting 
the use of a single transmission 
line with the following s 
antenna combinations 
Cat. No. 1425A High-band 
and low-band VHF antennas 
Cat. No. 1460 UHF and VHF 
antennas 
Cat. No. 1465 Two UHF 
antennas 
Cat. No. 1433 VHF high-band, VHF 
low-band and UHF antennas 





KS 
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MULTI-SET 
Couplers 


Three models—Cat Nos. 
820-2; 820-3; and 820-4 
permit two, three, or four 
set operation respectively 
from a single antenna 
installation. Units split signal 
equally between receivers and 
provides necessary isolation to 
eliminate interaction between 
sets. Eliminate those trade-in 
headaches—sell a second set 
— not a second-hand set. 


SELECTRONIC 
Switch 


A multi-purpose, 300-ohm impedance switch with 
high-efficiency contacts for minimum loss. 
Used for manual switching from antenna to antenna, 
switching signal from one receiver to another 
and ideal for use in high-fidelity 
signal switching 


Taco, the oldest and most respected name in antennas, 
offers you real SALES-BUILDERS in the line of antennas, 
accessories and promotional backing. You can’t lose with 
Taco as your brand. Stop in and see your Taco distributor 
Pick up your copy of the Taco catalog and see for yourself 
why Taco has been the STEADY LINE since 1932... 


TECHNICAL APPLIANCE CORPORATION 
SHERBURNE, NEW YORK 
In Canada: Hackbusch Electronics, Ltd., Toronto 4, Ont. 





. manager. He also heads the Chicago 
a representative firm bearing his name. 
. . - Telrex, Inc., Asbury Park, N. J., 
s licensed Delhi Metal Products, Delhi, 
Ontario, Canada, to manufacture its 
Iris | Conical-V-Beam antennas. Delhi will 
{} wna ne also represent Telrex in Canada for it 
rotary communications antennas for 
amateur, commercial, and Government 
use, 
..- Howard W. Sams, Indianapolis, ha 
he retained Ira Kamen, vice-president o 
Brach Manufacturing Co., Newark, N 
J., to author a book on subscription 
television. 
... General Electric Tube Department’s 
manager of distributor sales, John T. 
Wouwuxr Thompson, recently stated that tecl 
nical developments now taking place in 
color TV will permit Americans to own 
Etecorder an estimated seven and one-half million 
7, color TV sets in 1957. 
“ey ... RCA Tube Division, Harrison, N. J., 
Cam Wse.... é announced a special pro rata warranty 
policy providing one-year protection 
from date of installation on all RCA 
black-and-white television picture tube 
purchased for replacement in home r¢ 
celvers, 


Tape Recorders Inc., Chicago, i 
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Frequency Range: 20-20,000 cps 
Lowest noise level « Uniform sensitivity 
Minimum amplitude variation « Less distortion 


600 feet on plastic ree! net $2.10 


1200 feet on plastic reel net 3.30 THE TAPE 
2400 feet on metal reel net 7.71 


the latest entry into the tape-recording 
SPLICE-FREE THAT MIRRORS 


manufacturing field. Hugh J. Daly 
Ava AVaVAVAVAVAVAVAVAVAVAVAT president. 
FR ny ee ry eer ae by} ... Fanon Electric Co., Howard Beac! 
THE N. Y., is now manufacturing a complete 
ORRADIO Industries, Inc. ORIGINAL S ; line of audio amplifiers, intercoms, and 
OPELIKA, ALABAMA electric phonographs. Salo Nachtiga 
Export Division: Morhan Exporting Corp., New York, N. Y, SOUND formerly with Mark Simpson Manufac 
In Conada: Atlas Radio Corp., Lid., Toronto turing Co., is now devoting full time to 
the Fanon Company which he originally 
ALL RADIO AND TV TYPES established as a contract manufac turer 
of electronic and electrical equipment. 
RCA will reduce patent royalty 
rates on its radios, black-and-white TV 
sets, black-and-white TV picture tube 
recelviny tubes, and certain comme! 
cial radio apparatus, effective Janu- 
ary 1. 
EVERY TUBE GUARANTEED 6 MONTHS Farnsworth Electronics Co. Fort 
Branded—Bulk Packed in Original Mfr's. Nested Cartons or Individually Boxed Wayne, Ind., was formed as a domestic 
research and manufacturing division 
EVERY TUBE METER AND CHASSIS TESTED FOR TOP QUALITY . aoa a *] 
oF aaene of International Telephone and Tele 
$q7 i38c7. 3523 graph. The new company will handle 
36 industrial and defense electronics for- 
merly carried on by Capehart-Farns 
worth. Dr. Harvard L. Hull, former 
vice-president and general manager of 
research and development at Capehart 
Farnsworth, becomes president of the 
new company. END 
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MINIMUM ORDER: $10.00. Terms: 25% with order, balance C. O. D. Please include postage. 
All prices subject to change without notice. F. O. B. New York City. Mail Order Division: 


“TRANSAMERICA ELECTRONICS CORP. 


115 LIBERTY ST., NEW YORK 6, NEW YORK 
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E. L. Dibble was 
promoted to the 
position of general 
sales manager, 
Consumer Prod- 
ucts, of National 
Carbide and Car- 
bon Co., New York 
City. He was for- 

merly manager of the Eastern District. 

Albert J. Borelli 

was promoted to 

sales manager of 

National Electric , 

Products Corp.'s 

Television and Ra- 

dio Dept., Pitts- 

burgh, Pa. He was 

formerly chief en- 

gineer of the Electronics Division. He 

succeeds F. P. Yarussi who left the 

company to join a sales representative 

firm. 


Tome A. 8 aia 
Meh’ Morek-ae 


publishers 


Keeton Arnett was 
named _ vice-presi- 
dent, Administra- 
tion, of Allen B. 
Du Mont Labora- 
tories, Inc., Clif- 
ton, N. J. He had 
served as general 
assistant to the 
to the president of the Du Mont com- 
pany since 1951. 
William W. Wexler 
joined Raytheon 
Manufacturing Co., 
Waltham, Mass., as 
advertising and 
sales promotion 
manager of the 
Equipment Sales b 
Division. He was 
formerly with Murray Manufacturing 
Corp. 


E. L. Anderson 
was appointed to 
the newly created 
post of sales 
motion manager 
for United Motors 
Service Division of 
General Motors 
Corp., Detroit. He 
was formerly Midwest Division man- 
ager for Willys Motors. 


pro- 


M. Harvey Gernsback is the new presi- 
dent of Gernsback Publications, Inc., 
of RAbDIO-ELECTRONICS and 








The future is YOURS in TV-RADIO! 
A fabulous field—good pay—fascinating work— 
a prosperous future! Good jobs galore, or inde- 
pendence in your own business! 








Coyne brings you the first truly lower cost, MODERN—QUALITY Televi- 
sion Home ‘Training; training designed to meet Coyne standards. Not an 
old Radio Course with Television “‘tacked on’’. Here is MODERN TELE- 
VISION TRAINING including working knowledge of Radio. Includes 


UHF and Color TV. No Radio background or previous experience needed. 


Personal guidance by Coyne Staff. Practical Job Guides to show you how 
to do actual servicing jobs—make money early in course. 

Don’t pay for a lot of costly extras—pay only for what you learn! Tho | 
i may look impressive, 
what you actually LEARN—but how they do add to the price! With Coyne 
‘Television Home Training you pay only for your training, no costly extras, 


extras “‘thrown in”’ 


B. W. COOKE, President 


A TECHNICAL TRADE INSTITUTE CHARTERED 


»y and large they add little to 


the Gernsback Library Books. He suc- 
ceeds his father, Hugo Gernsback, foun 
der of the company who be: 
man of the Board. Hugo 
will continue as editor of the magazine 
while M. Harvey Gernsback 
as editorial director. 


Arthur L. B. Rich- 
ardson was elec ted 
secretary and gen- 
eral counsel for 
Sylvania Electric 
Products, New 
York City. He suc 
ceeds John S. Lea- 
royd who retired. 
Richardson has 
for the company 


Gerhard G. (Ger- 
ry) Schneider was 
elected 
dent in 


omes Chair 
Gernsback 


continues 


been gener il counsel 


ince 1953 
vice-presl- 


charge of on 


Production of Na- = 
tional Union Elec- 


tric Corp., Hatboro, 
Ly 
| 


Pa. He for- 
merly production 

manager and a member of the Opera- 
tions Committee, 


was 


Obituaries: 

Clarence E. (Scooter) Tonahill, owner 
of Scooters Radio Supply, Fort Worth 
parts distributing firm, died 
at his home. 


recently 


Lawrence V. Wells, a principal in the 


SEND COUPON FOR FREE 
PICTURE FOLDER 


and full details, 
including easy 
Payment Plan. No 
obligation, no 
salesman will call. 


----------: 


COYNE ELECTRICAL SCHOOL 
Television Home Training Div. 

500 S. Paulina St., Chicago 12, IIl., 
Dept. 74-1114 


Send Free Picture Folder and details on Tele- 


FOUNDED 1899 


vision Home Training. ‘This does not 


obligate 


me and no salesman will call 


NOT FOR PROFIT 


500 S. Paulina Street, Chicago 12, Dept. 74-HT4 
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ThA lg 
COMMUNITY 
so MASTER TV 


Antenna Systems 


Assures Perfect Reception 
on All Channels ... on any 
number of sets! 


. 
CUSTOM-DESIGNED 
for your individual needs 


> 
Lowest Installation and Main- 
tenance Cost of all Systems. 
in the difficult Metropolitan New York 
area, more TRANSVISION Master An- 
tenna Systems were selected and proven 
out than any other system. 
Want trouble-free reception? Pictures of remark 
able clarity and stability? Then specify the 
Transvision Master TV Antenna System. Here are 
» few reasons why 
1. Highest power output allows long- 
est cable runs. 
Central system with only | point 
of service. 
Operates up to 500 TV sets from 
| amplifier. 
Lowest cost per outlet. 
Maximum signa! to each set with 
minimum interference. 
Standard units are provided . . . 
but they _ be modified to meet 
your specia sigs ange problems 
and layout. We also offer you: 
Send 


R for quick solution. 


Get full details now. 


TRANSVISION, INC. 
NEW ROCHELLE, N. Y. 


advic ec. 
us your problem 


Engineering 


Write 











rep firm of Hagyerty-Wells Co., died 


at his home in Kalamazoo, Mich. 


Personnel Notes 


.. James H. Carmine, formerly execu- 
tive vice-president of Philco Co., Phila- 
delphia, was elected president, succeed- 
William Balderston who is now 
Chairman of the Board. John M. Otter, 
former vice-president in charge of 
Consumer Products Divisions, is the 
new executive vice-president. Four 
other vice-presidents, Raymond B. 
George, vice-president, Merchandising; 
Frederick D. Ogilby, vice-president and 
general manager, Television Division; 
Samuel N. Regenstrief, vice-president 

Manufacturing, Appliance Division, 

and Raymond A. Rich, vice-president 
and general manager, Appliance Divi- 
sion, were elected to the Board of Di- 
rectors. 
... Thomas M. 
president of Littelfuse,  Ince., 
Plaines, Ill., was elected president, 
ceeding E. V. Sundt, chairman, 
relinquished his office as 
Blake joined Littelfuse 
incorporated in 1938 

. Robert A. Seidel was appointed exec- 
utive vice-president, Consumer Products 
of Radio Corp. of America, succeeding 
Joseph B. Elliott who resigned to re- 
turn to Schick Shaver Co. as president. 

Joseph C. Profita was appointed as- 
sistant manager, district sales and serv- 
in the Equipment Sales Division 
of Raytheon Manufacturing Co., Wal- 
tham, Mass. He was formerly with 
Methods Engineering Council. 

. . . Glen McDaniel was 
chairman of the RETMA Legal Com- 
mittee. John B. Swan, Jr., Philco, was 
named chairman of the Traffic Commit- 
tee, and Dan D. Halpin, Allen 8B. Du 

Mont, was reappointed chairman of the 
Sales Managers Committee. 

...- Robert C. Sprague, Sprague Electric 
Co., who last year won the RETMA 

Medal of Honor, was appointed chair- 
man of the Annual Awards Committee 
for 1955. This committee nominates 
the recipient of the Medal of Honor. 
... Carroll L. Hasler was appointed 
supervisor of Sales Administration for 
the Sylvania Electronic Products Sales 
Division. He has been with the com- 
pany since 1953 in the Emporium, Pa. 
office. George Brodley was named mer- 
chandising assistant for the Sylvania 
Radio Tube and Television Picture Tube 
Divisions. 

. N. A. Koetke, for many years asso- 
ciated with the transformer industry 

1 advertising and promotion activities, 
joined the Gramer-Halldorson Trans- 
former Corp., Chicago, as manager of 
Sales Promotion and Advertising 

John C. Birrel was named place- 
ment director of Northwest Radio and 
Television School, Portland, Ore. He 
was formerly with station KWIL, Al- 
bany, Ore. 

. Michael Muckley, formerly of Halli- 
crafters, Chicago, joined Espey Manu- 
facturing Co., New York City, as spe- 
cial sales assistant for the company’s 
new Overture high-fidelity unit. END 
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CATHODE RAY TUBE SPECIALS 


ONE YEAR GUARANTEE 
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QUANTITY CRT USERS 


will give you DUD allowances if you ship them 
to us Prepaid. 10 CRT's minimum shipment. WRITE 
FOR DETAILS 





AUTHORIZED DISTRIBUTORS for: General Electric 
Kenrad ung-Sol, Nationa! Union, De Waid, Regal 
Automatic and General Motors 





AUTOMATIC CUSTOM ~ dg RADIOS for Plymouth 
Ford, Chevrolet and ° * 
carr 


Also many other spe« 
e and transmitting types d all electr 
lowest prices. Send 
for prompt quotations 
Torme Balance COD. All prices 
FOB naw Youn Warehouse, Minimum order $5.00 
Write = a latest price jist and Hi-Fi Catalog to 


Dept 
RADIO and 


STAN-BURN s2sits e 


1697 BROADWAY * NEW YORK.19, N.Y. 
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7 Repair “Your Own Tessier | 


a. SAVE MONEY 


every cone or 


Clear, Simple instructio 
repair kit order 
“SPEAKER cones An assortment 
12 inel, oval 
a0 
ene CONE ait 


containing » larwer 


Less voice 
$1.98 
Same 


variety of 20 


2.98 


Kit SPEAKER Sane wb A Profe 
41 Assortment of Forms, Rings 
Felt, Chamois Lthr Shim Kit 


A Instructions 
1! SPECIAL I! . . . BOTH KITS 


for only. 


anion. Cement 


2.49 
"Cc 
$3.95 


iOvert0, 000 Kits Already Sold! 
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I! Hearing Aid Parts 


HEARING AID AMPLIFIER Cnassis (2 
‘ € 


R 
oe OTHER ITEM 
HOPPING VALUE aT 








tube) 


adding 
WITH SCHEMATICS 
3 TUBE SET. Less tubes & case $2.49 
SET OF 2 SUB-MINATURE TUBES FOR ABOVE 2 98 
HEARING AID BONE ONDUCTION RECEIVER 
. «1 5 tive Mt 
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technical | Color Servicing 
Literature Mandl’s TV Servicing 


nities, 
ar SUP pen Mie 





VOICE AND MUSIC REPRODUCTION 

A 12-page catalog, No. 14B, on 
microphones, phono products, and tape 
recording heads which can be used in 


* 
rav- eC ric voice and music reproduction. The cat 
alog includes a magnetic recording-head 
replacement chart and cartridge re 


 @ ] ae Vv & os T & 4 % placement chart. A numerical and The new section on color servic- 


application listing of  « rystal and ing and color circuits gives you 
ceramic pick-up cartridge is also wiven the same clear how-to-do-it in 
provide One page is devoted to crystal phon struction that has made this book a favorite 
graph pickups and needles, giving thei with servicemen everywhere. You'll be 


House Current \\ prices ana specifications. e FULLY prepared to service any set, do the 


Shure distributors and Shure B best job of installation or trouble shooting 


Anywhere Inc. 225 West I . < ‘ | in minimum time, either for color or for 
ers, Inc. 225 West Huron St., Chicago | black and white. 

from battery in car, truck, boat. At the beach 10, Ill. 

picnic grounds—at cabin—on trips—onywhere! 
Easy! No installation! Just plug Trov-Electric | EASY to learn 
into cigar lighter on dash AUTO ANTENNA CATALOG Simple, clear explanations show i} 

Trav-Electric Operates A catalog illustrating a new line of | the TV receiver functions, wit! 
@ Tape Recorders @ Dictating Machines may occur in it, what poin 
@ Electric Shavers @ Small Electric Drills them, how they affect other 
@ Radios @ Portable Phonographs mount auto radio antennas are { rrverndN = we ~, creen. I 
i trate wit < r schemat 

@ Soldering Irons @ Etc. etc. etc scribed plu rent and deck atec ith large ea 


6 Models 10 to 100 Watts © | astations.™* “SPS PAS 


—a size for every need. 


auto radio antennas. Cowl and fender | 





leak ait ah Wake nitty Reliling as How to locate trouble » quickly 
\\ e periodicals are available to you on request A complete master trouble index 
1 get : ‘ f causes of distortions or faults : 
direct to the manufacturers, whose addresses are with references to the pages on 

listed at the end of each item. Use your letter structions are given. You an 
Model 6-11160 ‘ = 
10-15 Watts head—do not use postcards. To facilitate ider aes o source of trouble an 
. a , 
About as small as a pack tification, mention the issue and page of RADIC 
of cigarettes ELECTRONICS on which the item appears 

$11.95 LIST UNLESS OTHERWISE STATED, ALL ITEMS ARE Methods used by rata se 
GRATIS. ALL LITERATURE OFFERS ARE VOID You'll leara the practical time-saving, mech 


- by the most experienced servicemer 
"JUNIOR" AFTER SIX MONTHS. ways of locating those hard-to-f 


»_>— 
ae | signal tracing procedures, how to impr 
ee Whe? 
ees a | Va Model 6-110 in fringe areas, how best to use test eq 
res \5 +6. 115 Cycle learn the necessary why's and where 
ae \ 
—— re. ~ 
.— ‘ 











30-40 Watts ; _— . . on, t on't be confused | 
‘ > as. satur od > eats ] or is cepuon, Dut wont be confu | 
$12.95 LIST intenna Featured in the catalog payee foo ad A. 


"SENIOR" the new Svyder-Matie auto antenna a skilled servicing job is given he 
PORTABLE PHONOGRAPH which raises or lowers three sections 
Model 6-1160 


Size 2!/2"x2!/,"x4¥/>" by means of finger-tip dash control. Recent improvements 
35-40 Watts Also illustrated is a series of free In addition to the instruction or 


$15.95 LIST auto antenna displays how to service color sets—you rT 


it Ty : on such improvements as ca { 
MASTER Available by writing to Mr. Dick focused tubes, new types of hig 


. tems, transistors, | HE VHF rece 
—— —" Morris at Snyder Manufacturing Co., | Tv for today and TOMORROW £1 
Size 4x5"x6 Philadelphia 40, Pa. 
$27.50 LIST Look it over without obligation. See for yourself 
Tl fT how easy and practical this book is—how quickly 
SUPER } TV REPLACEMENT GUIDE you'll become expert with it, how useful it is on 
Pn. Model 6-71 160 A 40-page 1954 TV replacement any job, Get a copy on 
(Shown at top of ad) a ; — > goee lsat 
60-75 Watts guide and transformer catalog listing 


Size 4"x5"x6 replacement transformers for ove) 
nd now the "CHIEF" | 6,800 models and chassis. 10-da FREE TRIAL _ 
—d ' 


Chicago Standard Transfor mer Corp.. | THE MACMILLAN C A 
NEW—JUST OUT—Model 6-81160—75- Addison and Elston, Chicago 18, 1 ‘= RE-5 OMPANY, 


mau rei aaa and distributors. 60 Fifth Avenue * New York 11 


See your Electronic, Hardware, 


or Automatic Jobber or Dealer SERVICING PERIODICAL 
| Simpson Electric Co. is issuing a 
Terado Company | ei? 000" 
} every six week The latest issue 
Designers and Mfrs. of Electronic Equipment | tures an article by Bob Middlet: 
1057 Raymond Ave., ST. PAUL 14, MINN. § | servicing and the use of test 


At « 


ELECTRIC SHAVER 


Please send me a copy of the new 
Servicing. I will either pay the f 
plus a small delivery charge 

10 days. (SAVE: send check 

we pay delivery charge. ) 


Signed 


Address 
ments. 


Simpson Ble ety 


Department, 1101 EB. } Se. ( j This offer good only within continental limits of U.S.A 
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ALL DIRECTIONS -ALL CHANNELS2-83 
COLOR anpb BLACK-WHITE 
without ANY ROTORMOTOR 


“These ane the reasons why the “Riviera” 


POLAR PATTERNS 


ta by far the most powerful UAF antenna 


on the market today / 


. Utilizes 16 elements 60° long, /1 diameter. 


. Utilizes @ specially designed, extra low loss four conductor air-dielectric 
POLYMICALENE transmission line which has up to 50% less loss when 


wet than the finest lines. 





. The “Riviera” encompasses an electro-magnetic capture volume of well 
over 650 cubic feet, many times more than conventional antennas. 


. The antenna works on the revolutionary principle that the approaching 
wave front is elliptically rather than horizontally polarized. 


. The new specially designed 9 position electrenic orientation switch, 


ctivity response potterns show the mojor lobes 
” h ‘ of 


aside from changing directivity, maintains a consistently better imped- 


ence match over the entire UHF-VHF spectrum. 
. The above features combine to give the “Riviera” 


petitive antennas using reter motors. 


This new wonder antenna, called the “Riviera” 


with or without reter motors. 


, is already making history 
Beyond any question of a doubt, and on an unconditional money back 
gvarantee, it will positively outperform in the field under actual installa- 
tien conditions, any and all competitive antennas on the VHF channels, 


antenna greater 
veable gain at the TV set antenna terminals then the best of any com- 





IN UHF-VHF DISTRICTS... USE 


The MEW Sizer 60 


100 MILES VHF + 60 MILES UHF 











ALL CHANNEL ANTENNA CORP. 


47-39 49th STREET, WOODSIDE 77, N. Y. 





“1000 ELECTRONIC 


QUESTIONS & ANSWERS" 


By R. J. Fredericks 


Test YOUR mrootromte 1.9. ! 


containing 1000 in 


ting prob 
act cal work 





only 


= 


FULL PRICE 


RADIO “SOUND PUBLICATIONS 


Box 38, Utopia Station, Flushing 66, N.Y. 
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EXETER 2-1336 


| THE BOOSTER BUY OF 


| 





Famous Masco TVB 
“Cascadian’ Booster 
formerly $42.50 now $19.50. 
Dealer discount available 
ELCRAFT ELECTRONICS 


32-28 49 St., L.1.C. 3, N.Y. 








BUY DIAMONDS 
at RHINESTONE Prices! 


Top Quality Receiving Tubes, individually boxed 

in attractive cartons, priced to bulid profits 

for you, satisfaction for your customers! 
Write for 


|} of “Beware 


| Mass. 


| engineering guide, 
} over 








details. 
BARRACK, P.0. BOX 62, BROOKLYN 10, WN. Y. 


DIODE REPLACEMENT GUIDE 
A 20-page brochure issued by Syl- 
vania contains a listing of the types 
and numbers of diodes, and their equiv- 
alent Sylvania replacements, for the 
and models of every major 

television set manufacturer. 
Sylvania Electric Products, Inc., 
Main St., Buffalo 9, N. Y. 


chassis 


1100 


10 cents. 


GERMANIUM DIODES 

bulletin, has 
latest informa 
characteristics, and 
Hughes germanium 


SP-2A, an &-page been 
revised to contain the 
tion on design, 
specifications of 
diodes. 
Hughes 
Calif. 


Aircraft Ce. Culver City, 


HI-Fi BOOK 

A 32-page book “Hi-Fi Is for Every 
body” has been issued to give the lay 
man a better understanding of high 
fidelity systems. It discusses the am 
plifier, loudspeaker, record player, AM 
FM radio tuner, tape and 
televiser. 

Newcomb 
Lerington 


recorder, 


Audio 
Ave., 


Products Co., 682 
Hollywood 38, Calif. 
'5S cents, 

MAIL ITEM 
has made available reprints 
the Service Bargain.” 
Designed to promote better understand 
ing between TV set owners and service 
technicians, it is a follow-up to the 
famous “Why Doesn’t My Set Stay 
Fixed?” and “Are Servicemen Gyps?” 

Sprague Products Co., North A 
$2.00 per 1,000, $25.00 per 10,000, 


Sprague 


dam Da 


RESISTOR GUIDE 
1954-55 official resistor 
form S-074A, lists 
130 types of resistors and special 
products. Data given for each 
include JAN or MIL equivalent, 
wattage, standard tolerances, tempera 
ture coefficient, maximum operating 
temperature, and approximate prices. 
International Resistance Co., 401 N. 
Broad St., Philadelphia 8, Pa. 


A revised 


type 
rated 


TRANSFORMER CATALOG 

This 16-page catalog, No. 22, in- 
cludes a table of contents on its cover. 
Audio transformers, autoformers, re 
actors, deflection yokes, filament trans 
formers, focus coils, high-fidelity trans 
formers, horizontal blocking oscillator 
horizontal outputs, input transformers 
as well as interstage, isolation, modu 
lation, and plate transformers are 
described. 

Halldorson 
Gramer Transformer 


Pulaski Rd., 


Division 
Corp., 2734 N. 
Chicago 39, Ill. 


Transformer 


RADIOGRAM 

The well-known Radiogram, a house 
organ published monthly by _ Scott 
Radio Supply, containing information 
and news for the service technician, 
ham, and radio and TV service 
tions, has come out with a 25th 
versary number, containing 32 
instead of the usual four. 

Scott Radio 
mitos Ave., Long Beach 


associa- 
anni- 


page 


Ala- 
END 


Supply, Ine., 266 


» Calif. 
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MORE JOBS 


than graduates 
Demand for our engineering 
graduates exceeds supply. Effective place- 
ment. Study in this world-famed college estab- 
lished 1884. Quarters start January, March, 
June, September. Approved for Korean Vets 


Bach. Sc. degree in 27 months 
Complete Radio Eng. courses . TV, UHF and 
FM. Also Mech., Civil, Elec., Chem., Aero. and 
Adm. Eng.; Bus. Adm., Acct. Small classes. Well- 
equipped labs. Modest costs. Prep. courses. Write 
Jean McCarthy, Director of Admiasions, 
for Catalog and Campus View Book. 


ea) TRI-STATE COLLEGE 


24104 College Avenue, Angola, Indiana 


cet Your F.C.C. LICENSE Suet 


Sorrespandvese or residence preparation for 
F.C examinations. Results guaranteed. 





An FCC commercial operator license means 
greater opportunities and higher pay. We are 
specialists in preparing you, in a MINIMUM OF 
TIME, to pass FCC examinations for all classes 
of licenses. Beginners get 2nd class license in 5 
weeks and Ist class in 3 additional weeks. Write 
for free booklet. 


GRANTHAM School of Electronics 


Dept. 101, 6064 Hollywood Bivd., Hollywood 28, Calif. 





PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
ELECTRONIC 
RADIO SERVICING 





Television Servicing 





(Approved for Veterans) 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 
1425 EUTAW PLACE, BALTIMORE 17, MD. 














TV REPAIRMEN 
EARN TOP MONEY! 


IN JUST 12 MONTHS, COM- 
PLETE TV SERVICE TRAINING, 
INCLUDING COLOR ¥ 


INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington, inBesepets 4, Ind. 


RADIO-TV ELECTRONICS © 


CREIL graduate in bie demand. Accred- 
ited by Engineers Council for Professional 
Development, New classes start every month, 
Free placement service for (Courses 
offered —Rad Engineering, Broadcast or 
TV Engineering, TV, FM, AM Servicing, 
Write tor free catalog, Approved for Vets, 


CAPITOL RADIO ENGINEERING INSTITUTE 


Dept. RE, 3224—I\6th St., N.W., Washington 10, DO. C, 


grads 


“ue UNITED wav 
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GET INTO 


ELECTRONICS 


You can enter this uncrowded, inter 
ing field Defense expansion, new 
velopment mand trained special 
udio & 5 
‘ ry 


y M ! 
r Wwe ite for catalog. 
VALPARAISO TECHNICAL INSTITUTE 


Dept. Cc Valparaiso, tnd. 


Be a ‘‘key’’ man. Learn how to send and 
receive messages in code b 
and radio 


t bome aujenly 
through famous ¢ Randler System. 
lor Amateur or f ‘commercial Li. 
cense. Write for FREE ROOK 
CANMLER SYST = 
Dept. 3-L, Box 928, Deny 


DIV ser Tt ONT 1 


ee se including — basi 





INDIANA TECHNICAL. ‘COLLEGE 


1510 E. Washington Bivd., Fort Wayne 2, Indiana 


RCA INSTITUTES, INC. 


A service of Radio Corporation of America 
350 West 4th St.. New York 14, N. Y. 


OFFERS COURSES IN 
ALL TECHNICAL PHASES OF 
RADIO, TELEVISION, ELECTRONICS 
Approved for Veterans 
Write Dept. RE-54 for Catalog 


EARN MORE MONEY— 
BE A PROFESSIONAL 


TELEVISION y a 


SERVICE 


Oe 


STEP INTO THE TOP PAY 
$5,000-—$10,000 A YEAR 

CLASS. 7 MONTHS’ SHOP 
TRAINING QUALIFIES YOU 














lf you want to reach your goal as 
a@ Successful Service Technician you 
will need plenty of “KNOW HOW" to FREE 
Qualify for the better servicing jobs 

or profitable shop ownership BOOK TODAY! 
WESTERN TV offers real experience on live equipment 
in our BIG SHOPS AND LABORATORIES in the shortest 
practical time under expert instructors. Graduates are 
in big demand because they have the ‘‘field expe- 
rience’ necessary for immediate “bench” or super- 
visory positions. You learn every phase of Radio and 
TV servicing (AM, FM, VHF, UHF). WTI men win fast 
promotion...can demand better pay develop 
highly profitable businesses of their own with the 
latest and most PRACTICAL PERSONALIZED TRAINING 
BEHIND THEM. You concentrate all your time on being 
@ PROFESSIONAL TV SERVICE TECHNICIAN — non- 
essential math and engineering theory omitted. YOU 
CAN EARN WHILE YOU LEARN. Special Finance Plan. 


APPROVED FOR VETERANS. Find out how you can get 

into the TOP PAY GROUP — Send for this fact-packed 

book NOW! 

WESTERN 
TELEVISION 
INSTITUTE 
Western Television Institute Dept. E-10-4 
| 341 W. 18th St., Los Angeles 15, Calif. 


Without obligation, please send FREE fully illus trated | 
‘eee (No salesman will call.) i 


AGE ..__. | 
| appress : 
city__ _I0NE_ 


SEND FOR 


America's leading 
Television 
Servicing School 


| NAME 








_STATE 


Become an 


ELECTRICAL ENGINEER 


Major in Electronics or Power 
BS Degree in 36 months 
Prepare now for a career 
as an electrical engineer or 


engineering technician 
advantage of the 
ties in thes 


and take 
many opportuni- 
fields 

save a year by optional 
tudy 


e expanding 

You can 
year ‘round 
academic, or practical training may 
be evaluated for advanced credit 


Previous military, 





Enter Radio and Television 
— courses 12 to 18 months 


You can be a radio technician in 12 
months. In an additional 6-months you 
can become a radio-television techni 
cian with Associate in Applied Science 
degree. Color television ir 
included in this progran 


truction Is 


These technician courses may 
the first third of the 
to a degree 
Twenty-one 
electronic engineering and electronic 
design are included in these 

Courses also offered 
sion service (12 mo 
ice (6 mos.) 
(3 mos.) 


form 
program leading 
in Electrical Engi 
subjects ir 


neering 


electronic 


courses 





radio-televi 
electrical serv- 


general preparatory 





Terms — January, April, July, September 
Faculty of rmer stu- 
dents annual enrolment from 48 states, 
23 foreign countrie Non 
tution. 5lst year 
veterans. Residence 


specialist 10.000 fe 
profit insti 
Course approved for 


course only 


MS.6GA 


MILWAUKEE 


SCHOOL OF ENGINEERING 


SSS SSSSSSSSSSSOneaenee ty 
MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RE-1054, 1025 N. Milwaukee Street 
Milwaukee 1, Wisconsin 
Send FREI " 

Cares nt 
Care n ia 


I am inte 
Name 
Address 
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ONE YEAR 
GUARANTEE 


TUBES—Receiving, Transmitting! 
€ serving the industry for 


Type Price 


years Mo than 3000 different types in stock for 
IMMEDIATE DELIVERY! , of the extreme 
care and precision used 

fully equipped tabs 

ment—we readily qguarantee every 

6 months—but for ONE FULL YEAR! 

vidually boxed in handsome 3-color 


Buy ELECTRON TUBES... to RESELL at a PROFIT 


Type Price | 
Sa? 40 


THIS M 


Our 

Kreater tube vings 

Gooowiit Her ea 
r of popular tube typ 

AT PRICES BELOW OUR OWN 

terrific offers of different 

© industry-wide publications! 


NTH’ SPECIALS 


" you thought pos 





12BE6 .39 
65 


6V6GT .37 
ewaacT 

6we an 
6x4 36 


6X5GT .29 
6x8 74 

nvitan Solleitudines Para La Exporta- 
‘ , Para A Expor- 


ndes O' Exportation 


rt Dis " 
fast, effi 


New Complete Listing—Send For Free Copy! 


ELECTRON TUBE WHOLE 


SALERS.INC. 


140 DUANE STREET + Phone BArclay 7-7616 


NEW YORK ID NY -« 


Type Price 


i 9s 
XMITTING 
Ont atew 
types tisted 
Send us your 
order for prompt 
shipment of 
ANY types you 

require! 


221 
5.95 


80 
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ELEMENTS OF MATHEMATICS FOR 
RADIO, TELEVISION AND ELEC 
| TRONICS, by Bernhard Fischer and 
| Herbert Jacobs. Published by the Mac- 
millan Co., 60 Fifth Ave., New York 11, 
N.Y. 5% x 8", inches, 569 pages. Price 
$7.20. 
tepresenting one of the better ef 
forts in the field of mathematics for the 
electronic technician, this book feature 
thoroughness coupled with 
Unlike many texts of this 
drill the reader in some mathematical 
function and then him stranded 
without knowledge of practical applica 
tion, this text constantly applies each 
and formula to 
tronic component or circuit. 
The early chapters of the text 
devoted to a complete coverage of aritl 
metic. Decimals and fractions 
plied to the solving of simple d.c. and 
circuits. With the development of 
squares, square radical 
the delve 
characteristics. 
functions 


simplicity 
type that 


leave 


new process an e1ec 


are 
are ap 


a.c. 
roots, and 
geometry, authors 
uum-tube 


ric 


into vat 

Trigonome 
discussed 
solving complex a.c. problems. 

At this point the text becomes slight 
ly more complex, discussing negative 
numbers, algebraic 
more advanced equations. 


are also for 


| 


expression 
Much of thi 
is directly applied to the explanation of 
television nomenclature. 

The remainder of the book covers in 
creasingly complex calculations in the 
field of radio and Voltage 


and 
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XCELITE No. 77 Kit 


it has your most needed sizes—3/16, 7/32, 1/4, 9/32, 5/16, 11/32 and 
3/8”°—handles color coded to size, like ALL XCELITE NUT DRIVERS. 
Sturdy plostic kit Soaps tools together. Why be without this time-saver? 
Typical XCELITE quality, too! Ask your supplier—and remember, he has 
the full line of XCELITE screwdrivers in the sizes and points you need, as 
well os our big line of pliers! 


XCELITE, INCORPORATED 


(Formerly 


Park Metalware Co., Inc.) 


Orchard Park, N. Y. 





Open—ready 


for quick use 








When answering advertisements please mention 


RADIO-ELECTRONICS 








| uum-tube 


calculations, impedance 
matching problems, and logarithim 
| applied to decibels are discussed 
A final chapter covers the practical 

subject of business mathematics, 
senting information for the operation 
of a radio and television shop, such a 
compound interest, 
installment sales. 

With a great real of information on 
such subjects are radio hardware and 
electronic standards, the text rounds 
out a fine treatment of the mathematics 
of electronics.—/K 
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A TEXTBOOK 
staff of the Radiophysics Laboratory 
C.S.LR.0O. Australia, second edition. 
Published by the Cambridge University 
Press, 32 East 57th St., New York 22, 
N. Y. 8% x 5%, 617 pages. Price $8.50. 

This the second edition of 
book, the first appearing in 1947. The 
basic principles of radar, thoroughly 
described in the first 16 chapters, differ 
very little from the first edition. They 
include: the fundamentals of 


OF RADAR, by the 


18s 


this 
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A Reliable, Generai- Purpose 


5" Oscilloscope 


PRECISTON 


MODEL 


ES-520 


PRECISION-engineered in response to in- 
dustrial requirements for a reliable, low-cost, 
FACTORY-wired and FACTORY-calibrated 
"scope for basic production and testing 
applications. 


SPECIFICATIONS INCLUDE... 
%& Push-Pull vertical drive. 20 millivolts per 
inch sensitivity 
*& 3-Step, frequency-compensated, vertical in- 
ut attenuator. 
* Vertical frequency response 20 cycles to 
500 KC within 2 DB. 
% 1 volt, peak-to-peak, built-in vertical volt- 
age calibrator. 
% Excellent vertical square wave response 
from 20 cycles to 50 KC. 
% Push-pull horizontal drive. 50 millivolts 
per inch sensitivity. 
%& ‘H’ frequency response 20 cps te 200 KC 
within 3 DB (at full gain). 
%& internal linear sweep 10 cycles to 30 KC. 
Neg. and pos. sweep synch. 


Plus additional engineering and performance 

features never before incorporated in an 

oscillograph designed for such general appli- 
cation and at such economical price! 


SERIES ES-520: in black ripple finished, rugged 
steel cabinet, 814 x 1442 x 1612”. Complete 
with all tubes, including SUP1 CR tube. Com- 
prehensive instruction manual. 

Net Price: $127.50 
Write directly to factory for 


complete data and specifications. 


PRET VAY {/) \ ‘Apperatus Co. inc. 


2-27 Horace Harding Bivd., Elmhurst, L N.Y 
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magnetron, oscillators, modulators, mi- 
crowave theory, transmission lines, an 
tennas, etc. 

The last three chapters, dealing with 
the practical applications of radar, 
have been completely rewritten. 

The new material consists of a chap- 
ter on military radar systems, covering 
ground-based, naval, and airborne ra 
dar; another on civil applications of 
radar in aerial and marine navigation 
and radar aids to surveying, and finally 


| a chapter on the applications of radar 
| to physical science. 


This book is aimed at graduate and 
research students and engineers en 
gaged in research and development in 
industry.—J.K. 


SUBMINIATURIZATION TECH- 


|} NIQUES FOR LOW-FREQUENCY 
| RECEIVERS, by Gustave Shapiro. Na- 
| tional Bureau of Standards Circular 


545. Distributed by Government Print- 
ing Office, Washington 25, D.C. 8 x 10'4 
inches, 64 pages. Price 50c. 

This publication describes NBS re- 


search in miniaturizing airborne mili- 


tary equipment. Using novel and clever 
methods, a 12-tube superheterodyne was 
built to occupy only 55 cubic inches, 
as against 300 for a set using standard 
parts. This receiver tunes from 190 to 
550 ke and weighs a little over 5 pounds. 

The booklet describes a tiny gain con- 
trol (% inch in diameter, tape-wound 
over glass tubing); glass-aluminum ca- 
pacitors; linear slug-tuning dial (by a 
screw with nonlinear pitch) ; new track- 
ing methods; production hints. There 


| are closeups of subassemblies, detailed 


mechanical drawings, constructional in 


formation, and graphs. The NBS even 
| designed a special (but relatively sim- 


ple) machine for fabricating the special 
Litz wire used for the r.f. coils.—J.Q. 


INDUSTRIAL ELECTRONICS, by R. 


| Kretzmann. Published by Philips Tech- 
| nical Library. Distributed by Elsevier 


Press, Inc., 155 E. 82nd St., New York 
28, N. Y. 6 x 9', inches, 250 pages. 
Price $5.50. 

A few years ago, industrial electron- 


| ics was merely an offshoot of radio. 
| Now it is an important field, with its 


own specialists and technicians. This 
book will aid those who design and 


| maintain industrial control equipment 


It is a practical book, but mathematics 


is included where needed. 


Industrial electronics is concerned 


|} mainly with gas-filled tubes. Among 


these are the thyratron, senditron, ig 
nitron, photocell, trigger and cathode 


| ray types. Part I of this book discusse 


these types and their basic circuits. 


Characteristics, photographs, and de 
| scriptions are provided. 


Part II is twice as long. It discusses 


| many devices and instruments, includ 
| ing welding controls, photographic tim 
| ers, counters, lamp dimmers, paper reg 


isters, automatic inspectors of food 
cans, smoke detectors, door openers, 
etc. In each case the author gets to 
the point quickly and clearly. He pre 
sents a complete schematic, tells how 
the device works, and how to operate 
it.—/.Q. END 








NEW RIDER BOOKS 
PUBLISHED IN 


LATE SEPTEMBER 


PICTURE BOOK OF TV 
TROUBLES, VOL. 1 


(Horizontal AFC-Oscillator Circuits) 
By the Rider Laboratory Staff 


The first of a new “TV Case History series 
designed to provide the tect an with 
a better understanding of how diagnose 
TV receiver troubles by mear t picture 
and waveform observation. A naterial in 
this book is the result of actual trouble 
shooting, done in the Rider labs! Over 65 
“faulty picture tube patterr ustrations 
° . over 150 waveform istrations (nor 
mal and abnormal!) A MUST for every 
service technician! 
CHAPTERS: Pulse-width Type (Synchre 
guide); Phase Detector-Stat 
vibrator; Phase Discriminator-sine 
oscillator (Synchrolok}; Phase 
sine wave oscillator 
Cat. #168. Approx. 80 (55"x85") pages 
° nly $1.35 


HOW TO USE TEST PROBES 
By A. A. Ghirardi and R. G. Middleton 


The only book of its kind! Written by two 
of the country's leading electronics ex 
perts, this book covers all types of test 
probes used with VOM's, VTVYM's, and 
scopes. The one book that te you what 
probe to use, where to use it, how to use 
it! Complete, step-by-step xplanations 
with practical examples ' esults and 
effects. 

CHAPTERS: Resistive Hi 3h-Voltage D-C 
Probe; Capacitance-Divider High-Voltage 
A-C Probe: Test-Cable Shielding and Test 
Circuit Loading Fundamenta Resistive 
Circuit-lsolation Probe [''D-« Probe") 
Compensated R-C ("Low Capacitance’) 
and Cathode Follower ( sit-lsolation 
Probes; Rectifying Probes { the VTVM 
Demodulator Probes; Index 


Cat. #165. Approx. 176 (54x8 péges 
nly $2.90 
Buy these books from your jobber 
or book store today! If unavailable, 
write to: John F. Rider Publisher, Inc. 


SPECIAL OFFER! 


“Electricity For Boys and Girls” 
... ONLY 25c! 


Answers ALL the questions your youngsters 
ask about electricity! in simple boys-and 
girls’’ language, this book clearly explains 
electricity, electrons, currents stoms, bet 
teries, generators, conductor circuits, elec 
trical terms, how to build a simple electric 
motor, and much more! Profusely illustrated! 
Perfect for every boy and girl! 64 (5'2"x8") 
poges... only 25c! 


MAIL THIS COUPON TODAY! 
John F. Rider Publisher, Inc. 
480 Canal St., New York 13, N. Y. 


Please rush me copies of ELEC 
TRICITY FOR BOYS AND GIRLS @ 25c each! 
Payment enclosed 
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Columbia's 


DE LUXE 


Television 
Service Lite 


' an o ‘ 
Handie® Recntiah - 


Now .. . with complete swivel for 
better lighting and easier servicing! 


EVERY SERVICEMAN, experimenter, 
model-maker, needs this handy item. 
No need to work in the dark... 
ample light is provided by a 7!/2-watt, 
110-volt bulb that remains cool at all 
times. 


Scientifically-designed, unbreakable 
aluminum reflector directs maximum 
light to point of work A REAL 
TIME AND LABOR SAVER, 


pers? 
peadingd as 
4 
carrie 


Have you seen ovr other TV service aids 

“TV Service Cord, TV Picture Tube Extension 
Cable,"’ Extension Cords, Hook-up Wire Assort 
ment, TV Transmission Lines, Etc, 


OUR LATEST CATALOG IS AVAILAB 
UPON REQUEST! 


WIRE & SUPPLY CO. 


2850 Irving Park Road + Chicago 18, Ill 
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BRA 
TUB 
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FIRST QUALITY, INDIVIDUALLY 
BOXED, FULLY GUARANTEED 
(R.T.M.A.) TUBES 
From the Five Top Manufacturers 


® NO SECONDS ® 
@® NO REBRANDS ® 


AUTHORIZED DISTRIBUTORS 
CBS-HYTRON EIMAC WESTINGHOUSE 

















Tube Orders Over $25.00, with full 
remittance, PREPAID to you in U.S.A 
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6096 
& many others 














ORIGINAL JOBBERS’ BOXED TUBES 
IN STOCK—LATE DATES, at 
WHOLESALE PRICE LEVELS! 


Above is only @ partial listing of our huge stock 
Types not listed may be ordered at approx. the 
same savings. Many new special purpose types in 
stock. We specialize in hard-to-get, obsolete types 
which are no longer in production 


Ask for FREE News Bulletin and 
Handy Order Form 


SPECIAL-PURPOSE TUBES 
Write for our complete listing of KMTG, Industrial 
Special-Purpose and Crystal iodes. We stock over 
2.000 types at excellent prices 




















Two ou.ense a 1onatons, with ow Safety 
Partition B see Super 
Gloss Red Ra Binek ‘ ap is the M e. Disti 
Box Avaliable Today! ‘100 any 
Quantity prices on req st. Boxes F_O.B 
Size 
Miniature --(6AU6, GALS ote.) 
(65N7, 6w4 
LARGE GT 183. 6 
LARGE @ (su4G 


Terms: 25° % with order, balance 
all merchandise Quaranteed. F.o8., 


PHONE: REctor 2-2562 


ARR ELECTRONICS 


CORP. 
136-B LIBERTY ST. N.Y. 6, N.Y. 
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.7445U4G 
681 5W4GT 
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J2E5Y4 
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A316AF4 
.29]6AGS5 
.2446AG7M 
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6AL5 

6AM8 
6AQS 
6AQE 
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6ARS 
6AS5 
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Philco TV BOOSTER 


Made by Phil- 
co, famed for 


um tifier cabinet 
tn feator ry se eaied carto ne, * complete 


NEW "tow $9. 95 


PRICE 


PLEASE: 


refund all unu 


No. 97 


WEN 
SOLDERING 
GUN 


List price—$12.95 


9.71 ea. 


Lots of 3 $8.64 cach 





peel and sav 
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nd full remi ar pw for 
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115 Coit S$t., 
Irvington 11, N. J. 
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Gesex 5.2947 





SELENIUM RECTIFIERS 


FEDER 


cm Price 


Integrity ls Our Chief Asset’ 
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OIL CONDENSER 


SPECIAL 


= FO 600VDC ¢& 


x 


AS 
"Vo ter $3.50 


Steatite 


[Dp 








VARIABLE 


6, 
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Tuar's A Buy 


BARGAINS—BARGAINS | 


Just off the 
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RECTIFIERS 
We specialize in Rec- 
tifiers, Power supplies 


to specifications. Im- 
Mediate delivery 








NEW SELENIUM 





40 2.40 Py 
io 3.00 10.50 28625 
7s 7.50 2525 38 85 
so oo 33.00 5485 
60 12.75 42.50 8465 
20 1625 46.00 99 
25 2550 7950 16085 
25 32.50 8650 19085 
00 3800 12150 235.85 
25.00 4850 15850 295.85 
200 62 Po 4 18975 405 85 
60 00 1200 380.75 795.85 


Rectifier & Transformer 
i iY 
up to 14VIK 























TV CONICAL ANTENNA ‘All Chann 1 S$ 19.98 
M , wr & clams up to 28VpD ' 14.98 
DOUBLE V Ant a t Char up to 26VIK , 29.98 
ot 7 rem up to 24VIM nps 63 98 
winoow COMICAL ‘aul Channel af up to 2KVDC at 50 army 127.00 
S FOOT Inte Mast Sections Bey WRITE FOR POWER RECTIFIER CATALOG 
D 2 for $1.49; 10 for 
mete SALE NEW HIGH CURRENT > 
50% OFF REG. PWR SUPPLIES GTD* |), ~- 4 
RESALE PRICE Variabte o-24vbe. Com © RO 
o-smaoc END / Ready t ~ . 
1 in Mia 84.58 € ' il wle 4 
As ' $3.95 Transformer P@eeoe WH 
° A 116" KND /MR&SWOOSDCMA 
$3.95 Terminal Fuse In 
o Loomaoc RRND MROSW loOone ' tandard v 
‘ $3.88 220V to order. *1 ar 
\ ? RND/ Alreraft AN s itinw 
° soovoc West 301 /31e"SQ/ 1000 = ming eters 
on * List $3.9 0-2avV0C A 47.7 
o 1300voc RND i 2.95 Hee 35 ° 2avoc a 12 ome oe 4 33 
O-1S0VAC WeTOHS 4 O-28V0C at 24 Amp 129 50 
120-0-120A0C th-shunt /**AN $4.98 Tasvsoa 0-28V0C at 50 Amp 239.50 
TV & COAX CABLE om NEW RECTIFIER XFMRS 
300 Ohm T ox, Heavy duty 65 Ps rimary 115V Ba Ccye 
I ead tn ec 18-15-9-0-9-3 8 Volts 
r ~ See * wr 2 $15.75 
I stg “ba os: :000 Ft. $80.00 a ' 12 Amy $16 75, 2 $29.95 
300 Ohm T 100 Mil Extra ey 24 ¢ t F $35 ag | 2 69.95 
eavy duty 100 ft $3.29 8 it. 2 An $2.25; 2/34 
1000 Ft. $24.00 
RGBU 52 Ohm 1O0 ft. $14, Lovo ft. $98 NEW RECTIFIER Gnouss 
RGILU 75 Ohm 1O0 ft. $11 looO m $98 CHO? 4amP O7HY $7.95 
AGS9U 73 Ohm too th. $ S 00 ft, $22 CHO) 12AmP ony $14.95 
HWiVolts ISKY Anode Wire 50 ft. $1.50 CHOO4 244 OO4HY oase 20+ $29.95 
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*From This Special List We Ship $10.00 and 
Up Tube Orders At 
paid) Within Continental Limits of U.S.A. 


90 Day Gtd. When ordering mention 10R€ 
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17Z6GT Na 
>KSO2ZAX 1.49 Na 
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CKS3I3AX .... 1 





CKSI6GAK 99 



































866A KIT and 
XFORMER 
t 














TOGGLE SWITCHES 
125V 
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4% $1.20 
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ELECTROLYTIC CONDENSER 
FRESH STOCK 
20MFD 


x 
\ 1SMPD 
iS 20MPD 


6c; 3 for $1.95 

8c, 3 for 2.50 

7@c; 2for 1.29 

6%c; Stor 1.95 

Vv Stor 1.95 
Sfor 1.00 

Sfor 1.00 

SS<; 3 for 120 
7Sc; Stor 150 

85 Stor 2.00 





iInDIC 

cworce 

NOTE: 1 mea a uP Ae 
you 
PICK 
THEM 











CIRCUIT BREAKER | CaaEs 
PuSH To A 
ae mop $ 





Chi 
for $1.00; 2H 
' et SAG e 
Vleanse te ‘ r 
me inmann Magn 





‘Desired 





wr, 35 io. KO 
a $20; 50 $75 
mops 
! ! Ary $4.98 ae $39 
Kiixon Thermal Bk, ‘Mutton Bkrs 
t tor'$7.98 98 


da "sa 98. 
sa. o& cH Toggle Sw a 





if 25 ) B9c 10 ee 
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MIF Ate 1 watt 45-1 4k¢ 
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ANSFORMERS 

All 115 V 60 Cyc Input TV, & 
CR pwr Kmfr up to 20” tubes 
Hi VOLTS to 20KV (w/quad 
rupler ckt.) ALL tubes. PL & 


FIL wn 
300 'v DC 275 Ma Full-Wave; 
‘4 






V/10.3A,5,4V/8A,2.5V i] 
Hypersil Core, Ol) Fill $4.98; 
2. for $8.50; 6 for $22.00 
2500V /20MA, 6.3V/.6A, 2.5V/1.75A_ for 
HO412 SK Repimt 7.98 
1600VCT ; 
2.5VCT 
9S50vVCcT 100 A. 
iu 1.5 
900V 3 
DRIER 
7avcr 


F70v 2.5MA. 5 tA HN INS H MSI D 
, $3 


< A $4.50 
6oma. 6.3V/4A Hmsid 
1.94, W 

SVDC 115 @ 230 VAC 

ACH WNDG 








13.5Hy 1 amp 17 * nigeon 3 120 
SHy/40ma HI-Q ¢ SD 69c; 2 . 
Dual 2Hy/S00ma_ ¢ assed. 98) 2 
12Hy/65ma HMSLD $3 2 a: oO 
2.5Hy Oma 6O/ ohm $3 
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111 LIBERTY STREET, NEW YORK 6, N.Y., U.S.A. 


FILTER CHOKES 
6OHY/175MA_... $1.49; 2/$2.49 , 
1UHY / 125MA/UTC(CASED 


H’sid/ ikKvins $1.98 
50HMy/125ma, CSD, H'sid $2.89 
20Hy /3200ma or 15Hy/400ma 

12Kvins $8.95 
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DIALCO-%31101 Pilot Ligt 
Keg $1.0 TAB’ Special 
DIALCO ty Neon f 
ber & Cle Reg. 9R« 









OIL CONDENSERS 
NEW WAREHOUSE LIST 
OO0O25MFD 25KV 
4.00, 2 for $7.00 
OO16MFD 15KV 
$7.00; 2 for $12.00 r * } 
2%.1MFD /2000V $1 28: 2 for $2.00 


SMFOD 600V Sc: 6 for $1.00 
SMFD 1500V asc, 3 for $2.00 
1 soov 33c; 4for $1.00 
imFOoO 600V 39c; 3 for $1.00 
imMFOoO 1000V 39c; 3 for $1.00 
2MFO 600V Sfor $2.00 
4™MFD 3000V $7.98; 2 for $14.00 
oo socev $19.95 : for $35.00 
600 


jomro Soovac isoovoc s ‘95: 
10MFD 6O0OV(2 5-2.5-SMFD) o1! 12 for 3i8 
TRANSFORMER SPECIAL 

6.3 VOLT 3° AMP 


eg bt ory, 
Cc Input 









Size 2 3 tte 
_ VAL 
Special $1.00; 12 for $10; 100 for $75 


TUBE SOCKETS 
CINCH—JOHNSON—AMPH 
Octal (lov 








2/$8 
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Sc; 15 for’ 

9 pin min (mica) bottom mtg 20c; 12 
9 pin min (bkIt) bottom mtg 8c; 7 
9 pin min (bkit) base shid 28c 5 fort 





SPEEDWAY ELECTRIC DRILL 
Ve" MODEL 200J 





A I te Ja 
-s", geared chuck and key 
aligning ollless 
thrust bearing 








‘ 3" 
Model 400) 1%” electric drill 425 RPO 

and 9 drill bits in case $29 os 
Model 79) %% 600RPM /9 drill bits $20.95 


cH OME VANADIUM SPEED DRILLS 


19” by 64ths 








» 60 C.V 3.38 
4 with index 1.98 

2 2.98 

20 Pcs Set 1.98 

Drill Index Huot for 60 Pes Set 1.49 





106 WATT by PHOTOFLASH KIT— 


Includes tr condensers 

two S2smro. 450V / Total o , 
103W /Secds. Resistors, capaci 

tors, rectifier, fla ube in in 4 





dicating flash gun, guide 240 

on Kodachrome. Special $39.98 

BATTERY 106 WATT/SCDS 
PHOTOFLASH KIT 








rectifier $2.88 
$2.98 
Handbook ckt data S0c 


x "TAB" PHOTOFLASH | LAMPS 
“Tap” 


Electronic Flash 





Genesee 





“oo = 

Tw FAILO FT118 $5.98 igs 

rH AMGLO 5804X 10.98 2 

23sT GE FT 210 9.98 r 
THVA SYLV,. 4330 9.98 
v4ax4 x400 10.98 
TLX FA100 DX oo 

353GTQ FT ee 49.98 - 
Os FT oO5 4.29 


rT! 150 
TRIGGER COM FOR GE 86G41 1.47 
WRITE FOR “TAB FLASH TUBE DATA SOc 


FILAMENT TRANS. 
















2.5VCT 10A 12 SKVINS. $5.50 $14 
2.5VCT 10A SKVIN 3.59 
7. SVCT 112A 15KV INS $10.95; 7.50 
24V 125A CSD $1.9 3.49 
42.5V 2A Sel Ree Xmfr 2/38 
64V lAmp 5.00 
2x12.6 A Vv 4A 
csp $3.59; 7 36.00 
PRI 110 & . 5 12.6 
VOT A.5A $8 00 
PRECISION POTENTIOMETERS 

Helipot 1¢ Tol jo Turn $7.98 
Helipot 2,000-oht OS T 10 Turn $7 98 
Micropot 20,000-0hm/O.10% (16 

7 98 "10 $65 
Helipot 30,000-ohm /0.5¢ 10 Turn $7.98 


Helipot $0.000-0hm/0.50%/10 Turn $7.98 


Money Back Guaranteed (Cost of 
Mdse. Only) $5 Min. Order F.O.8. 
N.Y.C. Add Shpg. Charges or 25° 
Dep. Tuhes Gid. via R-Exp. only. 
Prices subject to Change Without 
Notice. Phone Rector 2-6245. 


CABLE: ‘‘TABPARTS'’ 
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MODEL 630—The ‘‘Smoothie"’ 


streamlining expresses advance design features 
such as selector switch of molded construction, 
completely enclosed; elimination of harness 
wiring, etc. AND a single control knob for all 
34 ranges affording ease of operation and. mini- 
mum burn out possibilities. 

Price $39.50 
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MODEL 630A ultra-accurate VOM 


designed for the laboratory where you need that 
PLUS in accuracy — mirror scales to eliminate 
parallax in. making readings; Yg% resistors each 
mounted in its own inSulated compartment; // 
compensated ohmmeter circuit, resistance ranges 
are compensated for greatest accuracy over wide 
battery voltage variation. Single selector switch 
feature makes for ease of operation and elimi- 
nates possibility of burnouts through incorrect 
settings. 

Price $49.50 


Rife 


ELECTRICAL INSTRUMENT COMPANY 
Bluffton, Ohio 
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UNIVERSITY MICROFILMS 
313 N FIRST STREET 
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RCA takes no chances with its reputation for quality ' 
its picture tubes are quality-controlled throughout production. \aii 
And you take no chances when you install RCA picture tubes. Your i 
customers will recognize the familiar RCA emblem — what it stands for: 
Top materials, top workmanship ...top product! Build your reputation 
for fine service with the finest picture tubes made — RCA. 
See your local RCA Tube Distributor for your RCA Picture Tube needs 
sizes from 3” to 27”. There’s an RCA Picture Tube for virtually 


every set, regardless of make, in RCA’s “Balanced Line.” 


(FR) RavI0 CORPORATION of AMERICA 


ELECTRON TUBES 
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HARRISON, N.S. 








